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ar s era 1 t 
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re A ia i i for at 
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/ purpose this journal is to record accu 
gately simply ind interestingly, the world’s 
progress im setentific k nowledge and _ industrial 
ach emeni 


Regulating Wireless Telegraphy 
a bill by 


HE introduction of Senator Bourne 


to regulat 


radio-communication brings up 

the interesting question as to how far a gov 
ernment should be permitted to utilize a brilliant 
expe ns¢ of 


difference of 


purposes at the 
\ wide 
opinion exists upon this point in its re lation to wire 
Those 


predict national disaster unless the 


invention for warlike 


peaceful commercial interests 
war cloud ever 


less telegraphy. who see a 


hovering above 
navy department is given absolute control of the new 
Others with visions of perpetual peace and 
freedom from the intlu- 

The question of wire 


science 
good will on earth demand 


ence of the bugbear of war. 
less regulation, however, includes not only the mat 
ter of national defense, but also the need of responsi 
ble regulation toe save the public from the dangers 
and inconveniences of irresponsible commercial com- 
petition, and this because of the peculiar conditions 
under which the activity is conducted. 

However the case may be argued by either side, it 
admitted that 


dispensed with and must be regarded 


is generally our naval wireless sys- 
tem cannot be 
as a permanent institution. It is also generally ad 
mitted that since the time is not ripe for government 
ownership of telegraph utilities, the commercial and 
naval systems must co-operate to remedy the impos- 
sible operating abuses existing at the present time. 
Mr. Bourne believes that 


be attained by placing the absolute control of com- 


a practicable sglution can 


mercial systems in the hands of the Secretary of 
Commerce aad Labor. To guide the Seerctary in 
the rather large task thus imposed, Mr. Bourne 
thoughtful'y includes in his bill numerous technical 
propositions Little can be said for these save that 
they reflect the good intentions of their sponsor 


rather than his knowledge of the needs of the oc- 
The rules for wave lengths, power, and dis- 


not only 


casion. 
tances are, according to expert testimony, 


inadequate to re medy “interference” evils, 
but they form an inflexible code that would be likely 
1 stumbling block for future scientific im- 


The bili has the support of the navy 


present 


to prov 
provements. 
department, while against it are arrayed not only 
every commercial and private interest, but the very 
mer, including Mr. Marconi, who have developed the 


Aside 


technical regulations, the of 


art to iis present usefulness. from the objec- 
tionablk 

ficial tone of the 
licitude for the 
stations” destroys the 


nature of the 
other articles, and the intense so 
naval and military 
bill. 


is too big for 


welfare of the 
value of the 
This question of radio-telegraphy 


settlement through legislative “jokers” and divers 
untechnical committees. The reports of wireless 
committee conferences, ludicrous in the extreme from 
a scientific standpoint, prove this fact. Just what 


shail be the logarithmic decrement of a wireless tele 

graph station under. given conditions is not a point 
to be decided in the House of Representatives. This 
form of technical legislation is never justified when 
other means of obtaining results are available. In 
the present case a decidedly better method is at hand, 
a method which calls for the creation of a permanent 
wireless commission, scientific in nature, and com- 
posed of representatives of ill wire less interests to 





Such a wireless confer- 


present needs fairly 


be affected by its rulings. 
ence could not only meet the 
and squarely, but could keep pace with scientific 
progress. A bill creating such 


power of recommendation to the Secretary of Com- 


a commission with 


merce and Labor would be welcomed as the first 
sensible step toward a scientific solution of wire- 
less difficultie Ss. 
Dr. Wiley’s Resignation 
HAT Dr. Wiley performed a very useful 


work in arousing public interest in the very 
vital matter of pure food products and that he 
has filled a difficult office honestly and energetically, 
His resig- 
thor- 


even his numerous enemies must admit. 
nation should enable the President to 
oughly one of the worst Augean stables ever in- 
There has 


clean 
cluded in a governmental department. 
been so much backbiting, so much working at cross 
purposes, so much personal rancor, and above all, 


so little real disinterested science, in the work of 
Dr. Wiley’s subordinates, that no scientific man 
takes the Bureau of Chemistry Seriously. We hold 


no brief for benzoate of soda or boracic acid;. but 
we firmly believe that had it not been for the Remsen 
Board, we should have had but very little accurate 
knowledge of the effect of certain preservatives on 
foods. 

Now that Dr. Wiley has resigned, we hope that 
anomaly of a Bureau of 

care ot 90.000.000 
Re ferees to che ck up 
ho need 


the curious and expensive 
with the 
stomachs, and of a Board of 
its work, will be There 
of a Remsen Board if the pseudo-scientists in the 
Bureau of Chemistry were removed. 

Dr. Wiley’s Pure Food and Drug Act is the finest 
of legislation that this country has seen in 
many a day; but it has been all but vitiated, not 
only by wealthy dishonest food manufacturers, but 


Chemistry entrusted 


abolished. would b 


pit ce 


by unscientific and incompetent government officials. 
What the Bureau of Chemistry needs is a man whose 
personality will be as strong as that of Dr. Wiley’s, 
who will be as honest and fearless as he, but, above 
all, a man of such solid scientific attainments that 
there will be no need of referring his decisions to 
a Boarau voi Referees. Not men upon 
whom Dr. Wiley leaned for 
later years of his exciting administration is 
able of filling the office of Chief of the Bureau of 
Chemistry satisfactorily. Unless a scientist is ap- 
pointed, the Bureau of Chemistry will continue its 
oid policy of accusing first and later getting evi 


one of the 
assistance during the 


cap- 


dence to substantiate its accusations. 


The Wassermann-Ehrlich Cancer Researches 


T may almost be said that Ehrlich’s principle of 
chemotherapy has established a new era in medi- 
cal science. By it substances are found which 
have a greater affinity and toxicity for parasitic or 
disease cells than they have for the host. A cer- 
tain fruition thus far of this principle is the drug 
salvarsan, which is positively curative of ‘one of 
the most dreadful of human diseases. 

It is this principle of chemotherapy which Was- 
sermann has applied in experimenting upon malig- 
nant tumors in mice. One finds always in such 
growths (cancer or sarcoma), either in mice or in 
men, “tumor which are abnormal and are 
manifestly essential elements of the diseased pro- 
Wassermann has discovered that a compound 
of eosin and selenium, when in contact with such 
tumors, is taken selectively by the tumor cells. 
Daily injections of this substance into the blood 
stream of cancerous mice causes first a softening of 
the tumor, and then its total resorption within ten 
days. The tumor must not be too large in propor- 
tion to the body weight of the animal—in the mouse 
not beyond the of a cherry. With larger 
tumors the drug gives severe, even fatal intoxication, 
which is apparently the result of rapid absorption 
of the product of disintegration of the tumor cells. 
In the recovered animals, after several months’ 
observation, the tumors have totally disappeared 
without any recurrence; it was found, however, that 
when insufficient treatment had only partly. dis- 
posed of the tumor cells, recurrence of the growth 


cells” 


cess. 


size 


took place. 

Hitherto such tumors have seldom, if ever, dis- 
appeared spontaneously or under the influence of 
any form of treatment. It seems that Wassermann 
and his associates are justified in theif claims to 
have cured cancer in mice. Unquestionably their 
investigations justify the hope of a cure of human 
cancer. Yet it were cruel indeed not to add that 
we have here but the beginning of a long series of 
most arduous experiments, which must consume 
years and in which bacteriologists, chemists, path- 








Nor can 


ologists, and clinicians must co-operate. 
we too much laud the essential humanity inherent in 
this statement of Wassermann: ‘‘We 
wish most particularly, in order to prevent false 


conservative 


hopes and excitement among persons with tumors, 
to point out emphatically that atthe present time 
no evidence that this substance will act in 


with 


we have 


the same way human cancers. This question 


we have not vet investigated. It may not be im- 
possible that an essential beginning has been made 
and a solid foundation established, extension of 
which along these lines may yield progress in human 


therapy. , 


Science in a Passion 
FRENCH physician was recently reported 
to have declared before the Paris Academy 
of Medicine that the medicament salvarsan, 
which was elaborated by the Teuton Ehrlich, is 
“deadly and of small therapeutic efficiency, that 
numerous deaths have resulted from its administra- 
tion, and that these casualties have been purposely 
Such a statement is vehement and ex- 
It may now 


suppressed.’ 
aggerated, and apparently rancorous. 
be definitely stated that salvarsan is an inestimable 
and a very beneficent discovery. 

To even up matters one must note the stubborn 
opposition of German physicians to the method of 
purifying milk which bears the name of the illustri- 
Pasteur 
a most blessed preservative of infant 


ous Frenchman 
tablished as 
life. It is by reason of such prejudice that infant 
mortality is still much higher in Germany than in 
our own country, or even in France! 


a methed now clearly es- 


The English temperament had its innings in a 
vituperative letter from a Canadian physician, stig- 
matizing those “Dutchmen who claim all dis- 
coveries.” And to complete the record, we note a 


cable to the effect that Russian 
ing to the “black hundred” have 
absurd point of 
Wassermann and 


physicians belong- 
carried their anti- 
refusing to accept 
Ehrlich, 
work upon mice gives promise of a cure of cancer 
in man. It is most refreshing to observe the almost 
complete absence of such acrimony among American 


semitism to the 


the findings of whose 


physicians. 

Nor are other fields of science any freer from un- 

Recall only the bitter European 
decade ago over Blondlot’s dis- 
covery of the N-ray; how two camps were formed— 
the Gallic and the Teutonic. Statements unmistak- 
ably opprobrious in intent were forthcoming. Com- 
pliments increased in warmth as they lost in polish. 
Blondlot’s adherents imputed prejudice and 
mosity to their foreign critics: the rays could be dis- 


profitable discord. 


controvers ot a 


ani- 


tinguished only by the more delicate and sensitive 
Gallic psychism; while what, on the other hand, 
was to be expected bleu'!—of the 
bemuddled British brain, or of beer-befuddled Ger- 
It was a veritable replica of our 


—sacre (og- 
man cerebration. 
own immortal Row Upon the Stanislaus; and it en- 
hanced the gayety of nations nearly to the same 
degree. 

Calm-eyed science, engaged in rapt contemplation 
of the truth, and nothing but the truth. is ever in- 
tolerant of personalities and provincialisms in her 
realm. Such contentions grievously imprir the dig- 
nity of her votaries; and what is vastly more unfor- 
tunate, mankind loses by reason of them much of 
the good in untrammeled and cordial co-operation 
among scientists. 


Admiral Melville 


ULL of years and honors, Rear Admiral 

George W. Melville has passed into the great 

beyond. His was a career eminently useful 
to his country, to science and to the world. It is 
not given to many men to enrich, as he did, more 
than one department of thought. He achieved fame 
by his heroic éfforts to save the remnant of the 
DeLong party in the Arctic regions. The very able 
scientific work that he performed on later Arctic ex- 
peditions alone would serve to keep his name alive. 
As the Chief Engineer of the United States Navy, 
however, he performed his most useful service. He 
saw to it that the American warship has literally 
kept pace with those of foreign construction. His 
fresh mind was ever ready to seize those improve- 
ments in steam engineering that seemed worthy of 
practical application, but he also contributed to the 
development of marine engineering in more original 
ways. His triple-screw vessels have not proven 
successful, but the reduction gearing for marine 
steam turbines with which his name is associated 
stands to-day as a brilliant solution of a most dif- 
ficult problem that has been presented by the 
marine applications of the steam-turbine. 
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Electricity 


Water Power in Norway.—According to recent re- 
ports the amount of water power which is in the way 
of preparation in Norway is 500,000 horse-power, in ad- 
dition to the existing 480,000  horse-power. Many 
large projects for hydraulic work upon the large 
streams have been the subject of franchises granted 
during the last few years, and such work is now about 
finished. ‘The hydraulic work on the Mjésen is com- 
pleted, and another enterprise on the Sammanger 
stream is soon to give the city of Bergen a large 
amount of electric current. 


Detecting Bichromate of Potash Electrically.—As 
small an amount as one two hundredth millionth of 
substances such as bichromate of potash in solution 
can be detected by a new electric method. M. A. 
Grumbach of Paris states that he puts a few drops of 
such solution in a vessel with sulphuric acid, connectea 
by a capillary tube with a like vessel having un- 
treated acid. Wires dip into each vessel and go 
to a capillary electrometer, which is very sensitive 
and measures as low as 1-20,000 volt, such as the pres- 
ent arrangement will give. The amount of bichromate 
was about 1-200,000,000. The electrical effect depends 
on the quantity of bichromate in general. 


Electric Elevators for Paris Subway Stations.— 
Electric elevators as well as rolling staircases for sub- 
ways are being used in several of the underground sta- 
tions at Paris, where the tunnel lies at such a depth 
that there are many stairs to climb before reaching the 
surface. The elevators are mounted at the République 
and La Cité stations and are very well liked by the pub- 
lic, as no time is lost and the mounting is done very 
quickly. One elevator rises while the one alongside is 
coming down. A special corridor leads from the sta- 
tion platform to the elevators. At the arrival of each 
train one of the elevators is in readiness, and it is filled 
and started up within a very short time. Another 
method is used at the Pére Lachaise station, this being 
a rolling staircase of the usual kind. 


Electric Cooking on Railroad Trains.—Electricity has 
been applied in a new way to increase the comfort of 
railway travel by the introduction of electric cooking 
devices on the dining cars of certain fast trains between 
Chicago and the Northwest. A feature of the service 
is that the passengers are encouraged to display their 
culinary skill. Connection to the lighting current of 
the train, which is supplied by a steam turbine gener- 
ator set, is made at an outlet at every table to which 
the usual devices—frying pan, water heater and egg 
boiler, chafing dish, teakettle, toaster, coffee percolator 
—are connected. Apart from the diversion of thus 
varying the monotony of a long railroad trip, food 
prepared in the kitchen is maintained in good condi- 
tion by electrically heated receptacles. 


Ultra-violet Light Water Sterilization on a Large 
Scale. --Ultra-violet light has been employed to sterilize 
water on a large scale in France, in a plant required 
to deliver 261.5 cubic yards of water per twenty-four 
hours. The apparatus utilizes the copious emission of 
these short waves from a mercury-vapor lamp having 
a quartz tube. More than three-quarters of the rays 
coming from the special lamp are utilized, and steriliza- 
tion to the point of leaving one germ to the cubic cen- 
timeter is accomplished by causing the water to tra- 
verse a zigzag path close to the lamp, thereby exposing 
it to the repeated action of the waves. The test showed 
that the process was highly efficient for municipal pur- 
poses. It is low in cost and simple in operation, occu- 
pies little space, uses a very small amount of electric 
current, and imparts no taste to the water, which 
remains fresh, since it retains its dissolved air and 
has not been heated in any way. For municipal water 
service the apparatus may be applied to the outside 
of the ordinary main, the radiations being transmitted 
through quartz windows in the main. 


Self-inductance of Non-ferric Coils.—A universal for- 
mula for determining the inductance of all forms of 
closely wound cylindrical coils without iron cores has 
been developed by Prof. Morgan Brooks of the Uni- 
versity of Illinois. This formula gives an accuracy to 
within three per cent, an error corresponding to the 
mechanical variation in winding commercial coils and 
to the average error in resistance formulas which take 
no account of change of temperature. Non-ferric in- 
ductance coils have an increasing use for electrical work 
of all kinds, as their advantages over iron-core coils, 
disclosed by oscillograph records, are better appreciated. 
Such coils have greater magnetic properties than is 
generally supposed, and they are free, of course, from 
“eore loss.” Moreover, they have a greater alertness 
and certainty of action—a valuable feature in choke 
coils for the protection of power-station apparatus. The 
new formula is a useful one to busy engineers, since 
it avoids the errors—in some instances serious—of us- 
ing a theoretical formula for a coil of different shape 
from the one in question. 





Science 


An Acid-proof Metal.—It is reported that a chemist 
employed by the Carnegie Steel Company has produced 
an alloy which cannot be attacked by sulphuric acid. 
How wuch truth there is in this statement we have not 
as yet been able to determine. 


Neo-salvarsan.—Dr. Ehrlich announces that he has 
discovered a method of dissolving salvarsan more 
readily than has hitherto been possible. The resulting 
solution in water is entirely neutral. The old solution 
was alkaline and caused considerable pain when in- 
jected, sometimes destroying the surrounding tissues. 
Many of the reported failures have been due to the 
difficulty of mastering the technique of administering 
the solution properly. These difficulties are now re- 
moved. 


Dr. Henry W. Spangler.—Dr. Henry W. Spangler, 
Dean of the Department of Electrical and Mechanical 
Engineering of the University of Pennsylvania, died 
on Mareh 18th. He was fifty-four years old. He gradu- 
ated from the United States Naval Academy in 1878, 
and was an engineer officer in the navy from 1878 to 
1891. He is best known for his work on steam engine 
economy, cyclical changes in temperature in steam en- 
gines, the strength of flat plate, and the effect of high 
temperature on superheating boiler tubes. 


Major Squier to Go to London.—Major George O. 
Squier, of the United States Signal Corps, has been 
appointed military attaché to the American Embassy in 
London. Major Squier, who is a Ph.D. of Johns Hop- 
kins, enjoys a unique reputation among military men 
for brilliant investigations and inventions in electrical 
engineering and other branches of applied physics. He 
is the inventor of a system of multiplex telegraphy and 
telephony recently described in the Screntiric AMERI- 
CAN SUPPLEMENT. 


A New Way of Generating [lluminating Gas.—It is 
reported that illuminating gas is to be made in Austria 
by a somewhat unusual process, and for this purpose 
a plant is being erected at the town of Brunn, where 
gas is produced by distilling dried sediment from sewer 
water. The method is due to the researches of Prof. 
Honig, who discovered that a cubic yard of sewer 
water contained in suspension a solid substance which 
can be made to give off gas like coal or peat. It is 
claimed that such gas has a very high heating power, 
and this is even greater than coal gas 


Mussel Mud as a Fertilizer in Canada.—In most 
of the bays indenting the shores of Prince Edward 
Island are found extensive deposits of mussel mud, 
so called locally, being organic remains of countless 
generations of oysters, mussels, clams and other shell 
fish. The shells, usually more or less intact, are found 
imbedded in dense deposits of a mud-like substance, 
and this combination is a fertilizer of high value and 
potency. It supplies lime and organic matter, besides 
small quantities of phosphates and alkalies. An ordi- 
nary dressing of it has a very marked beneficial effect 
on the poorest and most exhausted soils. The shells 
decay slowly, year by year, throwing off a film of 
fertilizing materials. The deposits around Prince 
Edward Island vary from 5 to 25 feet in depth. ‘hey 
are taken up by dredging machines, worked from 
rafts in summer, or from the ice in winter. 


Lenses With Plane Surfaces.—Ordinary lenses are 
made of homogeneous material, such as glass or occa- 
sionally liquid, and the optical properties, such as con- 
vergence and divergence, are secured by imparting to 
the surfaces of the lenses a suitable curved shape, 
usually spherical. Theoretically, it is obviously also 
possible to produce a lens by using material in the 
form of plates, bounded by plane surfaces, provided 
that the material is not homogeneous but graded in a 
suitable manner as regards its refractory index. This 
has been actually carried out in practice by Prof. Wood, 
whose process consists in first of all melting a piece 
of gelatine, such as that used for photographic films, 
and filtering the material through a tuft of cotton 
wool. The gelatine is then allowed to solidify in a 
test tube. The next step is to heat it until the mass 
acquires a syrupy consistency, and then to add an equal 
volume of glycerine. When the material has set solid 
the bottom of the test tube is broken and the gelatine 
is extracted and cut into disks. These are placed be- 
tween two glass plates and then immersed in water. 
This latter diffuses into the gelatine, expelling the 
glycerine. As this action starts from the surface and 
extends inward, there is a graded change in the refrac- 
tory index produced from the surface inward. The 
cylinders so produced act as converging lenses. In a 
somewhat similar way diverging lenses can be produced. 
Glass lenses constructed on a similar plan can also 
be made by taking advantage of the inequalities in 
density produced by the sudden chilling of glass. 
Whether lenses of this kind have found any practical 
application, Le Temps, the source from which we de- 
rived our information, does not state. 





Aeronautics 
The Long-distance Balloon Record.—After some cor- 


respondence with the Kieff Aeronautic Society, the Aero 
Club of France has accepted and made official the 
record of 1,953.898 kilometers as the distance covered 
by Emile Dubonnet in his long-distance balloon trip 
frex) Lazmotte-Bruille, France, to Sokolowska, Russia, 
ou January 7th and 8th last. This correspords to 
1.214.093 miles, and is the world’s record for distance. 
PD ubonnet wins the Lahm cup, and the Aero Ciub ef 
France has awarded him a special medal. 


The Second Trans-continental Flight.—On the 15th 
ult., by his 18-mile flight from Jacksonville, Fila., to 
Pablo Beach in 19 minutes, Robert G. Fowler com- 
pleted the second flight across the continent, and the 
first from the Pacific to the Atlantic. He left Los 
Angeles four months before in his Wright biplane, hav 
ing made a second start from the more southern poini 
after he had twice started from San Francisco and 
tried to scale the Rockies. He met with many delays 
on account of breakdowns and bad weather, but finally 
arrived at Jacksonvilie on February Sth after a %- 
minute flight from Quitman (S82 miles). Max Lillie, on 
a Wright, and Harold Kantner, on a Moisant moeno- 
plane, met him in mid-air. Altogether Fowler covered 
some 3,800 miles in 118 days, although the air line dis- 
tance between towns amounts to but 2,500. He took 
many moving pictures while in flight in the South. 


Vedrines’ Latest Speed Records.—After making & 
number of new records on Washington's birthday, Jules 
Vedrines, with his Deperdussin monoplane, continued 
to break records at Pau, France. On the 28th uit. 
he was unofficially timed for a distance of 10 kilometers 
at a speed of 167.25 kilometers per hour. The follow- 
ing day he was obliged to descend after traveling 50 
kilometers, his best speed being 162.45 kilometers per 
hour. On March ist he raised his speed average to 
166.821 kilometers an hour. He continued fiying for 
two minutes over the hour, and in 1:01:55 covered a 
total of 170 kilometers (105.63 miles). The new 
records made appear in the following table: 

New Records. Old Records 


Kilometers. Min. Sec. Min. Sec. 
BD. .s 645s Caled Hey 3 3854/5 3 4861/5 
BO cvvdeccvcdevcsens ee 7 2 
We obs Sew cance cbeees 10 5834/5 11 10 2/5 
eee eri ---.14 8321/5 14 42/5 
BD indivosverds ..--18 102/5 18 3882/5 
WOO ci ciece cc ces et SB RS BT 8222/5 
| Me Oe re Per 54 8353/5 MG OT 


The records for 4, % and 1 hour were raised to 
40.374, 80.374, and 164.431 kilometers, respectively. 
The following day Vedrines, when officially timed, 
raised his record for 10 kilometers (6.21 miles) to 
167.91 kilometers per hour (104.33 miles per hour). 
He required but 3 minutes 34 2/5 seconds to make this 
distance, which was one circuit of the course. 


Use of Aeroplanes in Warfare.—One of the few 
authentic reports of the successful use of aeroplanes 
in warfare, is to the effect that on the night of Janu- 
ary 17th last a party of 400 Arabs attacked a block 
house held by eighteen Italians at Benghazi. During 
the fight Lieut. Gavotti flew over the Arabs in his 
Farman biplane and dropped several bombs with such 
good effect that the enemy speedily retired, leaving 
a number of wounded men behind. An elaborate 
description has been given by Guiseppe Rossi, whose 
monoplane was hit five times by Arab bullets, of the 
flight over the enemy’s camp at Tobruck, Tripoli, in 
the course of which his companion, Capt. Montu, was 
severely wounded. The flight was made on the morn 
ing of January 31st. It was for the purpose of recon 
noitering and also to test a new bomb. The camp was 
about eighteen miles away, but the aviator discovered 
a group of Arabs before half this distance had beer 
covered. These Arabs fired upon the aeroplane, which 
was at a height of 1,800 feet, but the aviator kept on 
until the camp was reached. At a given signal Capt. 
Montu dropped a bomb, end both he and the aviator 
were congratulating themselves over the damage they 
had done, when the Arabs fired several voileys. ‘ne 
of the bullets struck Capt. Montu, who shouted that 
he was wounded. Just then the motor failed and 
Rossi feared that he would drop. Fortunately the 
motor started again and the men were able te return 
to headquarters, despite an unfavorable wind wich 
greatly hindered their progress. On March 18th, after 
making valuable observations, Italian airmen again 
dropped bombs on some Arabs when the latter fired 
upon the aeroplane. Ten men are reported to have 
been killed and a number of others injured. The sero 
plane returned to camp unscathed. On the 20th two 
Italian dirigibles made two reconnoissances above the 
Turkish lines. At Lanzour, 14 miles west of Tripoli, 
four people were killed and ten wounded by a bomb 
dropped in the streets. Heavy rifle fire caused the air- 
ships to withdraw, but on their second trip later they 
dropped 30 more bombs. 
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How Detective Burns Listened to Dynamiter Plots 


Instruments That Can be Used for Eavesdropping or for Business Purposes 


been the impression of the 


|! has 
dicivugraph is a very complicated mechanism for aut 


maticully and unerringly recording the conversat 


carried on near it In general the mechanism e! 


ployed is quite simple and easily understood. In fact 


there is no new principle involved. The invention is an 


adaptation of well-known apparatus to a peculiar pur 


pose or situation 


The instruments are of three general types. First is 


the type shown in Fig. 1, sometimes modified as shown 


in Pig. 2 This is the type of apparatus referred to 


by Detective Burns in his dynamiting cases It is 


really vothing more than a simple telephone circuit 
arranged to conve ounds from the talking station 
shown the left to the listening or recording station 
on the he Sometimes the transmitter is mounted in 
an innecent-looking square or triangular box, divided 
into two compartments Within one compartment is 
room enough for small size dry batteries and for stor 


ing the receiver when the apparatus is not in use or is 


being carried about from place to place; within the 


other is located the transmitter element One wall of 


th second compartment of the box is, in reality, a 


thin diaphragm, with which is connected the micro 


usually a sensi 


The 


is evident 


phone or resistance-varying element, 


tive granular carbon transmitter button or cup 
size of the box is quite immaterial, but it 


that the larger the diaphragm, the greater is the area 


of the = 


and hence the 


umd-wave acting upon the transmitter element, 
better and stronger the reproduction of 


the sound at the receiving end of the line. 


This is the type of instrument said to have been 


used by the famous Detective Burns and his associates 
MacNamara 


Hines bribery case 


in the case and the so-called Lorimer 


In each case the method of operat 


ing the device was somewhat as follows: Burns or 


any of his associated detectives “rigged up” a few 


rooms in a hotel Appointments were made with sus 


room in which the 
held 


cated the little transmitter disposed in a convenient but 


pects and accomplices In one 


conversation or consultation was there was lo 


position; in the adjoining room the re 


ik a.) } x 
PcConspicudani 


ceiver of the instrument was placed, and an expert 


stenographer with the receiver to his ear took down 
the conversation carried on by the detective and the 
Thus, it 
Indeed the 


depended upon the use of 


suspect in the other room is declared, very 


valuable evidence was gathered. success 
of the case Is said to have 
this 

The use of this form of apparatas with slight modi 


ingenious device 


fication has been applied to. large auditoriums 


churches Instead of using a single transmitter and 


figure, a number 


about the 


a single receiver, as shown in the 


of transmitters placed at various points 


stage or pulpit are arranged to gather the sounds and 
transmit to remote parts of the hall the 


voices of the speakers or the strains of the orchestra. 


persons at 


As many receivers as may be required are connected 


into the cireuit to reproduce the sound at the remote 


points. 


A somewhat similar apparatus is employed for an 


nouncing trains in the waiting rooms of large rail 


way stations. The train announcer speaks into a trans 


mitter and the sound waves are electrically repro 


duced by means of loud-speaking telephone receivers 


placed at various points about the great hall or wait 


ing room it is remarkable how clearly the voice is 
for the announcement can be clearly and 
room 


transmitted 
distinetly 
reverberating sonorously amid the huge marble pillars 
2, the apparatus 


heard in every part of the immense 
In a modified form, as shown in Fig 


is employed in large business offices between a man 
office in one room and a stenographer's 


of ex 


ager’s desk or 
desk in 


peditiously 


room for the 
transmitting 


another purpose 


dictating letters and intelli 


gence of any kind. In this case the apparatus is really 


intercommunicating telephone 


both direc 


more than an 


nothing 
system, for speech can be transmitted in 
tions Various switches are employed for connecting 
the apparatus of any one of a number of stenogra 
phers’ deaks with the manager's instrument. 


The second broad class is shown diagrammatically 


in Fig. 3 
of the telephone and phonograph 


This is an arrangement combining the use 
This type of instru 
as the “telephonograph,” and in 
assumes a different 
principle is the same as that outlined 


ment is often known 


practice it number of forms. In 
each case the 
in the figure. As soon as the telephone and the phono 
graph were tnvented the combined use of the two in- 
struments suggested itself to a number of inventors 
As early as February, 1889, there were public exhi- 
bitions of such use of the two instruments in combina- 


tion. In « lecture before the Franklin Institute at 


public thet the 


performed the 
xperiment: A New Work 
talk into a carbon transmitter, sending cur- 

over a line to Philadelphia a 
distance of 108 miles to the audience at the Franklin 
Institute At that station a loud-speaking receiver 
talked into another phonograph and then in turn de- 
livered to the amazed audience the tones of the original 
York city. 


William J. Hammer 
phonograph at 


Philadelp! ia Mr 
following 
was set t& 


rent wave telephone 


speaker in New 


Tila 
SAA 
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Phogoprap/? 


Various forms of dictographs. 


No great practical use has been found for this com 
bined instrument due to the great difficulty of keeping 
a suitable surface constantly in motion ready to record 
the sound waves. Furthermore much of the apparatus 
is too large and cumbersome to be conveniently port- 
to the size and weight of the motor 
early 


able, due largely 


mechanism for driving the cylinders. It was 
proposed to apply this instrument to the ordinary tele- 
keep a record of the conversations passing 


This was to be especially useful in keep- 


phone to 
over the line. 
ing a record of these conversations for subsequent use 
in legal controversies. It would be too easy, however, 
to manufacture such a record. At present an applica- 
tion of such device is found in some systems of tele- 
continuously operating phono- 


phone exchanges. A 

















Fig. 4.— Machine used for dictation. 


graph is used as a “busy-test.” If the subscriber calls 
a busy line he is automatically connected at the cen- 
tral station with this phonograph, which continuously 
repeats the well-known ditty, “the line is busy, please 
eall again.” Another use of this type of instrument 
has been made in certain automatic fire-alarm installa- 
In this case thermostats are arranged to close 
predetermined temperature. This cir- 
phonograph device, 
line. Ar- 
is the mes- 


tions. 
a circuit at a 
the operation of a 
with the 
ranged on the cylinder of this instrument 
sage to be transmitted to the central station or to the 
Such record may contain suitable 
words as “there is a fire at No. 99 Park Row.” The 
instrument is arranged first to signal central and then 
“Central,” 


cuit controls 


connecting it nearest telephone 


nearest fire station. 


to repeat this message a number of times. 


receiving such a message, connects the line di- 
with fire headquarters and thus, automatically, 
un alarm is sent in almost instantaneously. With this 
is evident that a subscriber would be 
apprised of the fire call if he 
phone line and would immediately stop his conversa- 


upon 
rectly 


urrangement it 
were using the tele- 
tion and hang up his receiver to allow the call to con- 
tinue to “central.” 

The third type of instrument is the dictating phono- 


graph This has nothing in common with the dicto- 
graph used by Detective Burns. The instrument 


consists of a stand or frame upon which is mounted 
a cylinder-bearing mechanism and a motor mechanism. 
By means of a _ foot-control, which is not clearly 
photograph, the (either spring 
or electrically driven) is The 
speaker sits at a table with his notes before him and 


shown in the motor 


started and stopped. 
speaks into an adjustable tube. 

One of these instruments of the kind shown in Fig. 
4 was used before the Senate Committee on Interstate 
It was before this committee and recorded 
Perkins, many 


Commerce. 

upon such a machine that George W. 
millionaire, and formerly business partner of 
great au- 
remarkable 
business at the 


times a 
J. Pierpont Morgan, and admitted to be a 


organized industry, made his 
statement that he had 
age of 48 because he was tired of making money and 
that he was devoting the rest of his life to a study of 
how to do good for the rest of mankind. 


The machines as used are employed merely as an 


thority on 
retired from 


intermediate step between shorthand notes and a com- 
plete typewritten copy. Expert and highly paid sten- 
ographers took down in shorthand notes the name and 
the exact words of the speaker. These stenograpbers 
worked in shifts, each man taking stenographie notes 
for about an hour at a time. He would then take his 
adjoining and them 
into the dictograph instrument, 


notes to an room read 
slowly and distinctly 
fresh cylinders being supplied whenever needed. By 
this means a very and uniform dictation re- 
sulted A typist took this prepared cylinder to a sim- 
reproduce the and 
the words of the original 


written 


clear 


ilar machine arranged to sound 
transcribed at her leisure 
speaker. By this 


saved since the transcribing could be done by a num- 


means a great deal of time was 


ber of typists. The witnesses called before the com- 
mittee at 10:30 were thus enabled late in the after- 
noon to read and correct the original testimony, and 
each day’s work was thus made complete in itself. 


Facts About Breathing 


HE amount of air breathed in at one normal in- 

halation of an average male adult is 500 cubie centi- 
meters, or 30.5 cubie inches; but when taking vigorous 
exercise, seven times as much. 

The total lung surfaces is about 30 
square meters or 323 square feet; that of the body, 
however, only 2 square meters or 21.53 square feet. 

An adult breathes ordinarily in a minute, about 18 


area of the 


when doing ordinary physical work, 25 times; 
In case of inflam- 
takes place at 


times ; 
when taking vigorous exercise, 60. 
mation of the lungs the respiration 
the rate of about 40 breaths a minute. 

In the nasal passages the air is warmed more rapidly 
and thoroughly than when it passes into the lungs 
through the mouth. Air at a temperature of 6 deg. 
Cent. = 42.8 deg. Fah. is raised to 32 deg. Cent. = 89.6 
deg. Fah. during the short time of an inhalation 
through the nose. The reason of the more thorough 
warming by nasal breathing is that the total surface 
of the nasal passages in the average adult is 100 square 
centimeters or 15.5 square inches; those of the mouth 
having an area of only 70 square centimeters or 10.85 
square inches. So the nasal passages have #§ or 42.85 
per cent more surface, hence greater effective. warming 
power, than the oral. 
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View, from the Jungfraujoch station, toward Grindelwald and Eiger. 


View, from the Jungfraujoch tunnel, of Aletsch glacier. 


Piercing the Jungfrau Tunnel 


A Remarkable Engineering Feat in the Swiss Alps 


NOTHER important step was made on February 
Anis in man’s relentless struggle with the forces of 
Nature, when the huge tunnel traversing the M6nch and 
terminating at Jungfraujoch, at 11,410 feet above sea 
level, was pierced. 

Drilling and blasting inside the rocky breast of that 
alpine giant, at more than 10,000 feet altitude, had 
been going on patiently day and night, summer and 
winter, for many months, the average daily advance 
being 10 to 12 feet. Strange to say, this work so high 
above any human abode, did not offer any serious in- 
convenience, the gallery being as dry as could be de- 
sired, while the temperature, in spite of the enormous 
altitude and the great rareness of the air, even in 
winter, hardly fell to the freezing point, though at the 
same altitude outside of the rock, the thermometer 
would register 25 deg. Cent. below zero. Only during 
the last few days did the temperature inside the gallery 
fall below zero (—3 deg. Cent.) as the outlet was ap- 
proached. This, of course, caused some difficulty, the 
dynamite cartridges freezing in the drill holes. 

The tunnel passes for the most part through hard 
gneiss, traversed here and there by layers of softer 
granite of a brownish color, where blasting proved 
more difficult. The soil was so compact as to require 
no propping. In order to facilitate ventilation and to 
accelerate the discharge of waste matter produced by 
blasting, a side gallery leading to the southeastern slope 
of the Ménch and terminating at a height of about 
11,000 feet, was pierced at about 1.4 miles from Eis- 
meer Station. This gallery proved of great assistance 
in the construction of the last section of the tunnel, and 
as the piercing of the tunnel has just taken place at 
the appointed time, Jungfraujoch Station will be opened 
for public service in the course of the summer.: This 
side gallery, with its entrancing panorama, gives a 
foretaste of the even more imposing one to be enjoyed 
from Jungfraujoch 

The work at the tunnel proceeded without any ma- 
terial hitch. True, the dynamite stores blew up on one 
occasion, and another time the workmen attempted to 
strike, but apart from this, there was no untoward 
incident, and the 200 men co-operating at so grandiose 
an undertaking seemed to be animated by a laudable 
feeling of solidarity. 

Immediately behind the Ménch pit the tunnel assumes 
a steeper slope and by degrees, passes to a gradient of 
25 per cent. In spite of its considerable length, the 
section from Eismeer to Jungfraujoch will be covered 
in 18 minutes, the maximum speed allowed on Swiss 
adhesion lines being about 11 miles and on rack rail- 
Ways five miles per hour 

Jungfraujoch Station, being situated at 11,410 feet 
above sea level, lies at 4,620 feet above Kleine Schei 
degg, the starting point of the railway. The tunnel 
there widens out into a vast platform whence a shaft 
82% feet in length will lead to a waiting room for 
Several hundreds of travelers. The restaurant will be 
on the first floor, while the upper floor will contain a 
humber of rooms for the staff as well as for belated 
tourists and persons desirous of spending a moonlit 
night in this surpassing mountain scenery. A gallery 
about 330 feet in length finally connects the station 


By Dr. Alfred Gradenwitz 

















The late Adolf Guyer-Zeller, who planned the 
Jungfrau railway. 

















Reproduced from # drawing by John Duncan in the Sphere, 


Course of the Jungfrau railway, 


with an isolated rocky terrace, where pleasant walks 
and all sorts of winter sports, may be had in the midst 
of summer. 

The station of Jungfraujoch, which is being installed 
at the upper end of the tunnel, lies between two moun- 
tain giants, the Jungfrau and Monch, in a depression 
filled up by glaciers. It thus combines the contrasting 
views enjoyed from the two preceding stations (Eiger 
wand and Eismeer), showing on the north side the 
green meadows and woods that clothe the lower moun- 
tains, as well as the vast plain of northern Switzer 
land, and, southward, the grandiose glaciers surrounded 
by a number of rocky ice peaks. Affording as it does 
a convenient starting point for the ascension of no 
less than six alpine summits more than 13,000 feet in 
height, this station must soon become an important 
tourists’ center. 

Eismeer Station, which had so far been the termina! 
point of the Jungfrau line, is separated from the tun 
nel by a huge gate behind which a spacious machine 
shop had been installed. A discharge gallery communi 
cating with the open air had been provided slightiy 
farther on. The railway line thence continues for a 
distance of 1.85 miles in a straight line, on 2 slope of 
6.3 per cent, as adbesion railway, passing immediate!) 
below the summit of the Ménch, the last 1,550 feet 
before Jungfraujoch Station being operated as rack rail 
way, with a gradient of 25 per cent. 

The last dynamite shot, fired on February 2Zist at 
5:30 in the morning, accurately struck the caleulated 
spot; at daybreak the miners made their way out 
through a hole three feet in diameter and with en 
thusiastic shouts of “Evviva” greeted the southern sky 
The panorama unfolded before their eyes was won- 
derful, indeed the summit of the Jungfrau being in thei: 
immediate vicinity, surrounded by the glaciers of 
Aletsch and the Wallisian Alps. Though the thermom 
eter was at 7 deg. Cent. below zero, the cold was hardly 
felt. The men stopped work for the rest of the day, 
and organized a simple banquet on the secluded Biger 
glacier far from the madding crowd. 


Smoke Abatement and the Steel Industry 


HERE are, it seems, two sides to the smoke ques 

tion. Coal smoke abatement exhibitions have been 
held recently at Sheffield and Glasgow, and one is to 
be opened March 23rd in the Royal Agricultural Hail 
London, under the auspices of the Coal Smoke Abate- 
ment Society, which is carrying on an active propa- 
ganda against smoke in England. On the other hand, 
Prof. J. O. Arnold reeently addressed the Sheffield Elec 
tro-Metallurgical Society in opposition to this movement, 
declaring that without smoke steel is impossible, as 
any operation that removes the carbon will produce 
poor steel; if a smokeless flame is used all the carbon 
is burned out and the surface of the metal is made 
rotten. The speaker declared that it is household 
smoke—usually ignored by the inspectors—that causes 
most injury to health. He also called attention to the 
singular fact that some medical men have lately recom 
mended the smoky parts of Sheffield for sufferers from 
asthma. 
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The New Notions of Matter 
By John W. N. Sullivan 
been leveled against 


which has often 


ee 
fAseience is that it 
difficult to see this idea 


that 


tends to materialism It is not 


how arose. Roughly speaking, 


we may say the object of science is to explain all 


the phenomena of nature in terms of matter and motion 


nent-is by no means sufficiently comprehen 


This state 


ive, since the most modern work in physics is con 
cerned to explain matter in terms of a much more 
subtle and elusive entity, electricity, but it will serve 
to characterize the general aim of scientific endeavor 


lo many winds there is something repugnant in the 


very object of science A well-known writer bas 


asserted that his pleasure in observing a rainbow would 
be less if he knew the scientific explanation of its exist-, 
And 


condition of 


ence when one sinks into an apparently cause 


profound melancholy it is somewhat 


learn that it is not the mystery of the 


disconcerting to 


universe and of human life that is oppressing one, but 
that it is mply due to a temporary irregularity in 
the action of one’s liver 

lo some people the purely scientific outlook leaves 
10 room for spontaneity and pure gladness They feel 
themselves mercils hound by the chain of cause and 
effect 

Determinism + the philosophical outcome of scien 
tifle research. In iterialism the spiritual is explained 
n ter of naterial Our loves and hates, desires 


ind aspirati reduce in the last analysis to peculiar 





motions of congeries of molecules But supposing that 
emotions are found to be associated with definite 
wlecular movements, is anything thereby explained? 
ryndall asked this question in his Belfast address, and 
he was compelled to reply in the negative. The con 
nection between motion and love for instance is, and 
must remain, utterly inexplicable. Motion and love are 
concepts which belong to entirely different classes, and 
they cannot be united in thought 
Materialism is in no better case than it ever was, and 
acientitic research, however far it may be carried, can 
never, in the nature of the case, bring it any support 
Then in what sense can we say that science is material 
isthe Only in the sense that science concerns itself 
mainty with the laws governing the phenomena mani 
fested in the material universe If we admit that 
psychology is a branch of science we see that science 


wt entirely concerned with the laws of mere matter 


It also investigates the laws vhich govern human 


human emotions. It has even penetrated 


thought 


into the realm of the occult, and the investization of 


! and telepathy and kindred subjects shows 


iypuotism 


that science is every day extending its range 

Science, then, is not purely materialistic in the sub 
ject of its investigations. Does it, then, always seek 
for a material explanation of the phenomena with 
which it concerns itself? Our answer to this question 
will depend on what we mean by the word “material.’ 
If by a material substance we mean what the old nat 


ural philosophers called “ponderable matter” we must 
reply in the negative. Modern leading us 
farther the old until 


the atom, the old individual 


physics is 


from idea of “matter” now 


even 


particle of matter, is 


regarded as a highly complex system of electrons 


wholly 
their 


bodies whose mass is a variable quantity and 


dependent their electrical properties and 


Thor 
upon 


velocities 


The mass of a material body used to be considered 
its most fundamental property It never varied. But 
in the modern view the mass of a body is not only a 
variable quantity, but it is not a perfectly definite 
quantity at any instant! We may measure the mass 
of a body by seeing what velocity it acquires when we 
act upen it with a certain force for a certain time. 


But in the modern view this is not all. The velocity 


the body will acquire depends also on the direction in 


which we endeavor to move it. In scientific language 


an eleetron, the ultimate particle of matter, has a 
transverse and also a longitudinal mass 

If we take a body and charge it with electricity it 
will require & greater force to produce a given accelera 


tion than when the body is uncharged. In other words, 


ts apparent mass is increased by its electrical charge 
This increase in mass will depend among other things 
on the quantity of electricity with which we charge 
the boa 

Now, one of the most remarkable results obtained by 
vodern scientific men is the fact that the apparent 
mass of a moving electron may be wholly accounted 
for by ita electrical charge! There is no need to postu 


late the existence of ordinary matter at all. The pres 


ence of the electric charge accounts for everything 


But this is not all On the modern view all bodies 


are made up entirely of electrqons—isolated portions of 


electricity, as it were 


This remarkable discovery changes our whole view 


matter in the sense in 
have hitherto understood it. There is noth 
ing but electricity A further question natur- 
And what is electricity? 


of matter. There is no longer 
which we 
in motion 


arises. To this question 


ally 


no very intelligible or satisfactory reply can be given. 
Some scientific men talk about “point discontinuities in 
the ether” which is not very illuminating until we know 
exactly what we mean by the ether. A modern school 
of great power denies the existence of the ether. In 
any apparent that we have departed very 


largely from the notion of matter as used by the crude 


case it is 


so-called “materialist.” 
To some people it seems that modern scientific con- 
cepts border very closely upon, if they do not actually 
invade, the realm of metaphysics 
We have said that the mass of an electron 
such a 


increased 
way that at 
mass infinite. In 
speed greater than that of 
is impossible in nature. This 
Before this result was fully estab- 
lished an the 
dynamics of systems moving at a speed greater than 
that of light 
not exist in 
people find difficult of 


It increases in 
light the 
motion at a 


with its velocity 


the velocity of becomes 
other words, 
light 
to all our old ideas 


again is opposed 


eminent German scientist worked out 


On the modern view such systems could 


nature We have here a result which 


many acceptance and to which 
objections at once present themselves. It is by ponder 
ing over these objections that scientific men have been 
led to enunciate the “Principle of Relativity.” 


This great principle is the most fundamental doctrine 


of modern physics. It asserts that mass, length, and 
time are all relative 
Let us take the notion of time as an example. Sup- 


pose we have two observers A and B at a certain dis- 


tance apart. Let the system of which they form a part 
be at 
and B are each furnished with a clock and they 
How will they do it? 


rest relative to some system of co-ordinates. A 
wish 
to make their clocks synchronous 
If an event occurs in the immediate neighborhood of A 
he can note the position occupied by the hands of his 
clock at that note the time 
of the occurrence of an event 
But how can they arrange that the 


instant Similarly B can 
in his neighborhood by 
observing his clock 
clock possessed by B shall mark the time of an event 
in the neighboorhood of A and mark the same time as 
is marked by A’s clock? 

They may proceed in this way 

At a certain instant T, A flashes a signal to B. T, is 
the time marked by A’s clock when he sends the signal 
It is received by B his clock time T, 
He immediately flashes back a signal to A who receives 
it when his clock marks a time T,. If now T,—T 
yx T,. 1. e., if the differences in the times marked by 
are equal, then the two clocks are synchron 


when marks a 


the clocks 
ous 
Suppose that A and B have their clocks adjusted 
in this manner. Now, without 
the whole system move forward with a certain velocity 
A and B. Consider 
this 


any other change, let 
in the direction of the line joining 
take part in 
but remains fixed in his old position and who is observ 
ing the clocks of A and B. The differences in the 
times, if A and B continue to flash signals to one an 
other, will no longer be equal to this observer. When A 
3 is moving away from it, and when 
A is moving toward it. Thus to 
will take longer for the signal 
B than it will for the signal to 
The clocks will no longer be syn- 


an observer who does not motion, 


flashes his signal 
B flashes his signal 
the fixed observer it 
to travel from A to 
from B to A. 
chronous to this observer 

It is by of this 
men have arrived at the principle of relativity 


travel 


scientific 
Numer- 


reasoning character that 
ous experiments have shown that the velocity of light 
is not affected by the motion of the medium through 
which it passes. This fact is the basis of the modern 
theory. We have here a principle whose importance to 
modern science cannot be overestimated and which has 
of the utmost significance. It 
modern physics is by no means 


philosophical relations 
will be seen then that 
the dull and material subject it is considered by some 
imaginative writers, but that it with investiga- 
tions of the greatest beauty and profundity and soars 
even to the height of metaphysical speculation itself. 


deals 


Danger in Seltzer Water 


Ox account of the great increase in the use of car- 
bonated waters, the safety of the containers from 
a hygienic point of view is coming to be a matter of 
general importance. Most of the “siphon” heads are 
made of lead or lead alloys. Dr. A. Barillé, a French 
chemist, has made an examination of the question of 
the relation of the composition of the siphon-heads to 
their effect upon the water, that is, to what extent the 


metals are dissolved As the metals lead, tin and 
antimony may produce derangements of the digestive 
system, when introduced in small quantities, or may 


become accumulated within the body and in time pro- 
duce more serious poisoning, these metals were espe- 
cially studied. 

It was found that a pure lead surface, or a pure tin 
surface, gives up much metal to the carbonated 
water than does an alloy of the two metals. The rea- 
son for this lies in the fact that when the two metals 
are used together they set up electrical currents which 


less 


help in the further solution. At first an alloy of the 
two metals gives up the lead much more rapidly than 
the tin, but in the course of time the amounts are 
equalized, no matter what the proportions of the 
metals in the alloy may be. The amount of metal dis- 
solved varied in quantity from six to sixty times the 
amount that is considered injurious by physiologists. 

As a result of these investigations, Dr. Barillé recom- 
mends that carbonated waters be not kept in siphon- 
bottles too long before being used. A better pian would 
be to prohibit the use of bottles in which the water 
comes in contact with metallic surfaces. In Germany 
the heads of siphon bottles must not contain more than 
1 per cent of lead, or must be made of pure tin with 
10 per cent antimony. 


The Technical Museum of Vienna 
HE Technical Museum in Vienna publishes a circu- 
lar stating that, in commemoration of the sixtieth 
anniversary of Emperor Francis Joseph's reign, Austrian 
manufacturers with the of the State and 
the city of Vienna initiated this museum. The 
foundation stone was laid on June 20th, 1909, and the 
building which covers an area over 20,000 square yards 


assistance 


new 


which is situated opposite the palace of Schoen- 
nearing completion and will be a last- 


and 
brunn, is now 
ing monument of the monarch. 

This Technicai Museum is to demonstrate the devel- 
opment of industries and crafts in historical succes- 
sion, also to do justice to the technical achievements 
of the present day, and to promote progress in this 
exhibitions. It is to be a public 
educational center spreading the knowledge of the scien- 
tifie aims of 


technical pursuits 


line by periodical 


foundations and the national-economic 


stock of has been 


Several large and valuable State collections, 
together. Sut 


A considerable objects already 
secured. 
till now 


links in the chain of technical development are 


dispersed, are to be brought 
many 
still 

turers and craftsmen of all countries are invited to co- 
this museum 
Everything 


missing. Therefore, technical scientists, manufac- 


operate in great task and to assist the 
in procuring and selecting suitable objects. 
pertaining’ to technical labor is acceptable, principally 
tools, machines, apparatus, models, materials, methods 
of working, finished articles, as well as plans, designs, 
The Austrian 
govermnent donated the halis of the 
Rotunde (“Prater”) for the sift- 
ing of arriving donations. The names of donators will 


inscription on the gifts and in a 


illustrations and manuscripts. 


books, 
has spacious 


present storing and 
be perpetuated by 
memorial book. 
Further particulars can be obtained from the office 
of the Museum, Vienna, I. Ebendorfer- 


strasse 6 


Technical 


Coins the Mint Buys and Sells 
HE Mint paper money, 
except certain rare Colonial coins in fine condition, 
desired for the Mint’s cabinet. Mutilated or uncurrent 
United gold and coin is purchased as 
bullion. The Mint has no pattern pieces for sale; and 
the Government pays no premium for the return of 
any of its coins or paper money. 
New coins cannot be struck in this country in the 
absence of authorization by Congress. The.Mint sup- 


does not buy old coins or 


States silver 


plies United States coins only and not of any past 
date. The $50 goldpiece and the half-dollar and 
quarter-dollar pieces in gold were struck by private 


parties on the Pacific coast during the ‘49 period, and 


not by the Federal Government. 


The coinage of the following coins ceased in the 
years named: The half-cent, copper, in 1857; one-cent, 
nickel, 1864; half-dime and three-cent, silver, and two- 


cent, bronze, in 1873; twenty-cent, silver, 1878; trade 
dollars, one-dollar and three-dollar, gold, and 
three-cent, nickel, 1889. The Columbian half-dollar 
was coined in 1892, and the Isabella quarter in 1893. 
The Lafayette dollar was struck in 1899, the date on 
being that of the unveiling of the 


1883 ; 


the coin (1900) 
memorial. 
Certain markings, indicating the place of coinage, 
are to be seen on our coins. Those struck at the 
Philadelphia Mint have no mint mark, but those struck 


at all other mints are distinguished by a small letter 
on the reverse, near the bottom. These letters are: 
“C” for Charlotte, N. C., discontinued in 1861; “CC” 


for Carson City, Nev., discontinued in 1893; “D” for 
Dahlonega, Ga., discontinued in 1861; “O” for New 
Orleans, and “S” for San Francisco. 

The coins of the United States now authorized by 
law are: In gold, double eagle, eagle, half-eagle, quar- 
ter-eagie; in silver, half-dollar, quarter-dollar and 
dime; minor, five-cent, nickel, and one-cent, bronze. 

Proof sets of both gold and silver coins are to be 
had by purchase from the Mint. When business 
there is slack medals may be struck from dies fur- 
nished by individuals, public institutions and incor- 
porated societies, at a charge sufficient to cover the 
cost of the operation and the value of the metal. 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


The Wright Brothers on the German Decision 


To the Editor of the ScrentTiFIc AMERICAN: 

We are in receipt of information from Germany re- 
garding the recent action of the German Patent Oflice 
nullifying the main claim of the Wright German 
patent. A letter from our attorney says: 


“After the discussion of all of these points, the 


division took one hour and a half to deliberate and 
then pronounced as their judgment that claim 1 should 
be annulled on the disclosure contained in L’Aeronaut, 
page 105, passage 5, in connection with Automotor, 
of February 15th, 1902, page 197, column 1, lines 2 
to 4. The full grounds were not verbally pronounced. 
It was said that they would be given in writing.” 

The citation from L’Aeronaut is from a report of an 
address by Mr. Chanute before the Aero Club of 
France in April, 1903, describing the experiments of 
the Wright brothers at Kitty Hawk, N. C., in 1902. 
The citation from the Automotor is a synopsis of the 
address of Mr. Wilbur Wright before the Western 
Society of Engineers in 1901, describing the experi- 
ments at Kitty Hawk in 1901. The statement of Mr. 
Chanute which is cited as a disclosure of the Wright 
invention was as follows: 

“To assure transverse equilibrium, the operator 
works two cords, which warp the right and left wings 
and at the same time adjust the vertical rear 
rudder.” 

Under the laws of Germany and France, a dis- 
closure of an invention by the inventors, or by any- 
one else who has knowledge of it, before the applica- 
tion for a patent is filed, is sufficient to render the 
patent void. The disclosure must be sufficient to en- 
able anyone to understand how to build and use the 
invention. 

The German Patent Office has taken the extreme 
position that these few words were sufficient to teach 
anyone how to build and operate a flying machine in 
1908, and that they canceled the right of the in- 
ventors to any property in their invention in Germany. 
The Wright brothers do not believe that this action of 
the Patent Office is based on a proper interpretation 
of the law, and will take an appeal to a_ higher 
tribunal. 

The address of Mr. Chanute, on which the German 
decision turned, was delivered about two weeks after 
the date of the French application, and therefore could 
not be used against the Wrights in the French trial. 
which they won. The German application was not filed 
until after the date of this address by Mr. Chanute 

Dayton, Ohio. Wricut BrorHers. 


The Kinemacolor Process 
To the Editor of the ScrentiFic AMERICAN: 

I much appreciate the article in which your con- 
tributor has dealt with our kinemacolor process. May 
I, however, be permitted to submit a correction? The 
article deals with the production of kinemacolor from 
one standpoint, namely, the selection and use of red 
and green light only. 

This is not quite correct; it is well known that in 
order to produce natural color photography that shall 
be true to nature, it is necessary to make an exposure 
under three distinct screens—red, green, and biue. 
These three colors are taken as being the primary color 
Sensations. Now, in kinematography, it is practically 
impossible, both mechanically and commercially, to take 
and reproduce a film that shall have three color sen- 
sations to produce one combined natural color effect. 
For this reason, a way out of the difficulty was found 
by reducing the three color sensations to two; now, if 
red and green alone were used, the blue would be 
totally neglected. In our kinemacolor results this is 
hot so, as blue in every instance is recorded as blue. 
The loss of the third color sensation is compensated 
for in this way: The visible spectrum is divided into 
two portions at a given point, the total amount of 
color in each half being added together, which on the 
one side gives what may be termed red-orange, and 
on the other side blue-green. From this it may be 
noted that red-orange and blue-green being transmitted 
in suitable densities through the two screens a blue 
will be produced: but it may be argued that either 
Screen will produce a given density of its own color 
only, and no other; it is found, however, in actual 
practice, that 
tive is consid 


is not so, as the density of a nega- 
y altered in recording either red or 
orange through the red-orange screen; likewise the 
blue-green sen ons may alse be considered from 
the same starz int when recording blue or green. 
From these rev arks it is easy to understand how a 





full range of the visible spectrum may be reproduced 
from red to violet. 

I further take this opportunity of pointing out that 
in recording a kinemacolor negative, daylight is natur- 
ally used, whereas in projecting the positive the elec- 
tric are is utilized; and as the latter is considerably 
richer in the blue violet than even sunlight itself, it 
is necessary to compensate for this by the use of suit- 
able screensefor the camera and the projector. 

As may be imagined, enormous difficulties have had 
to be dealt with in the course of working kinemacolor. 
These are, however, being speedily overcome, so that 
the last picture taken is always the best, and our re- 
cent research in sensitizing, and the reorganization of 
filters and improvement of designs of cameras and 
projectors, are bound to place kinemacolor at the high- 
est possible standard of efficiency that kinematography 
may ever hope to reach. 

Henry Joy, Consulting Engineer, 
Tue Naturat Coton KINEMATOGRAPH COMPANY, Lip. 
London, England. 


Henry vs. Dick. The Rotary Mimeograph 
Case 


To the Editor of the ScreNTIFIC AMERICAN: 

With sincere and profound respect for the great 
learning and ability of the Chief Justice of the Su- 
preme Court of the United States, I beg, nevertheless, 
to ask the following questions, after careful study of 
the controlling and dissenting opinions announced in 
the Henry-Dick case: 

Why is it that the public press generally assumed, 
as it clearly did, that the three dissenting justices must 
be right, and the four justices whose opinion control 
must be wrong? 

Why is it that the Attorney-General, an official who 
would seem peculiarly in a position demanding that 
he accept the announced opinion of the court, assumes 
that the majority opinion is wrong, and seeks to have 
the case reheard and the decision reversed? 

Is there any reason to assume that the three justices 
who join in the dissent are better versed in the law 
then the four who join in the controlling opinion? 
Certainly no one, lawyer or layman, can read the 
opinions without realizing that in the analysis and 
application of cited cases the logic and advantage are 
with the majority. 

Apart from the strong leaning toward the side of 
States’ rights, an ever fruitful point of controversy, 
and aside from the manifest fear that certain trust 
prosecutions will fail, which many believe never should 
have been begun, the dissenting opinion seems to rest 
upon a fear that at some future time some one may 
do things that certainly seem incredible, if not im- 
possible. 

The machine in question, a mimeograph or device for 
reproducing typewritten papers, was sold with this no- 
tice upon it (italics mine) : 

“This machine is sold by the A. B. Dick Co. with 
the license restriction that it may be used only with 
the stencil paper, ink and other supplies made by A. B. 
Dick Company, Chicago, U. 8. A.” 

This seems clearly to show that it is the machine 
that is sold, and that it, the machine, may be used on 
the terms and conditions stated, that is, only with the 
specific ink, paper, ete. The restriction does not, and 
could not, control or limit the manufacture, sale, or 
use of ink for or to or by the general public. The pub- 
lic is free to make, and to buy, and to use, ink of any 
kind for any and every purpose for which it was free 
to make, to buy, or use ink prior to invention or ex- 
istence of the mimeograph. The invention created a 
new field for ink. The inventor or his assigns had the 
exclusive right, by reason of his patent, to make, to 
use, and to vend to others to use, the patented ma- 
chine or invention, with or without ink, paper, ete. 
He or they had the right to manufacture and to sell the 
machine, and to license or authorize the purchaser to 
use that machine, on any terms he or they saw fit, 
just as anyone may make sale of any property with 
condition that it shall be used only in a certain way or 
for a certain purpose, title to revert on breach of con- 
dition. The condition stated was that the machine 
might be used, but only with certain ink, stencil 
paper, ete. It was his or their privilege to forbid any 
use whatever of the machine during life of the patent. 
Of necessity, the greater right included the lesser one 
of forbidding use of the machine except in a certain 
way, or for a certain purpose, or with certain materials. 
The public could accept these terms, or decline them. 

Judge Coxe, in the case of Tuttle et al. vs. Matthews, 
(28 Fed. Rep., 98) a case frequently cited by other 
courts with approval, expressly declared that: “The 
owner of a valid patent secures, by virtue thereof, three 
substantive rights: the right to make, the right to sell, 
and the right to use the patented article. He who in- 
vades any one of these rights is an infringer.” 

The United States Supreme Court has recognized 


these distinct and separable rights, in the case of 
Waterman vs. McKenzie, 138 U. 8S., 252. . 

These three rights may be given a purchaser in one 
and the same document, or in a single transaction, or 
otherwise. It is well recognized, too, that if an abso- 
lute and unconditional sale of the patented machine be 
made, a sale without express reservation or condition, 
the right to use and to resell is implied. But in this 
Henry-Dick case the sale was coupled with the con 
dition or license restriction, the whole constituting 
one single transaction, and leaving the full royalty or 
compensatien to be paid through purchase of materiuis 
essential to use of the machine during its continuing 
use. If used in accordance with the license restric- 
tion, the license would protect the use. If used in vio- 
lation of the license restriction, such use, not being 
contemplated or protected by the license, would be in 
infringement of the patent, just as use by anyone else 
without license would be. 

The learned Chief Justice, in the dissenting opinion, 
says: 

“Of course, as the owner of the machine possessed 
the ordinary right of an owner of property to use such 
materials as he pleased in operating his patented ma- 
chine, and had the power in selling his machine to 
impose such conditions in the nature of covenants not 
contrary to public policy as he saw fit, 1] shall assume 
that he had the power to ewact that the purchaser 
should use only a particular character of materials.” 

That is precisely what the owner and seller of the 
machine did do—exact that the purchaser should use 
the machine with only a particular character of ma- 
terials, to wit, those made by A. B. Dick Co., and 
especially prepared for use with this machine. 

Again the dissenting opinion says: 

“But the result of this analysis serves at once again 
to establish, from another point of view, that the rul- 
ing now made in effect is that the patentee bas the 
power, by contract, to extend his patent rights so «as 
to bring within the claims of his patent things which 
were not embraced therein, thus virtually legislating 
by causing the patent laws to cover subjects to which 
without the exercise of the right of contract they could 
not reach, the result being not only to multiply monop- 
lies at the will of an interested party, but also to 
destroy the jurisdicticn of the State courts over sub- 
jects which from the beginning have been within their 
authority.” 

In what way is any monopoly created by the license 
restriction, which was the sole matter before the 
court? As expressly stated by Mr. Justice Lurton in 
the majority opinion: 

“The stencil, the paper and the ink made by the 
patentee will continue to be unpatented. Any one will 
be as free to make, sell and use like articles as they 
would be without this restriction, save in one particu 
lar, namely, they may not be sold to a user of one of 
the patentee’s machines with intent that they shali be 
used in violation of the license.” 

And again: 

“The market for the sale of such articles to the 
users of his machine, which, by such a condition, he 
takes to himself, was a market which be alone cre 
ated by the making and selling of a new invention. 
Had he kept his invention to himself, no ink could 
have been sold by others for use upon machines em- 
bodying that invention. By selling it subject to the 
restriction he took nothing from others and in no wise 
restricted their legitimate market.” 

The truth is, he broadened their market, presently 
and prospectively. Presently, by inciting other in 
genious persons to devise other analogous machines re- 
quiring ink of similar character. Prospectively, by 
reason of the fact that when the patent on the ma- 
chine expires, all ink makers may sell ink for use 
with the machine of the expired patent, in addition to 
all the uses previously existing and open to them. 
The restriction does not forbid the owner of the ma- 
chine from buying and using the ink, paper, ete., as 
freely as he might otherwise do, for any and all pur 
poses apart from the patented machine. It merely 
forbids use of the machine with or through the aid of 
those materials. 

Whatever may be argued concerning jurisdiction, ss 
to bringing within the contract persons not parties 
thereto, or as to conjectural future abuses, efe., 
one fact stands out clearly: The license restriction 
does not create, and the majority opinion does net 
sanction, any monopoly outside of or beyond that ex- 
pressed in and by the claims of the patent on the ma- 
chine. Anyone may make, use, and sell all the un- 
patented supplies, ink, paper, ete., to the same extent 
as before the patent issued, and when the patent ex- 
pires, so that use of the machine ean no longer be 
controlled thereby, there will be open to ali this added 
field for the sale and use of such supplies for said ma- 
chines. The supposed great evils to result from the 
decision are, I respectfully submit, greatly exagger- 
ated, if not wholly imaginary. 

A Patent LAWYES. 
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_ The Last of the ‘‘Maine’’ 


id Fitting Burial at Sea 














Scene just before the ‘‘ Maine’’ went down for the last time. 


Yen first battleship of the ew American Navy has 


been laid to rest with a ceremony that could not 


have been mere solemn or impressive had it been 
paid to the memo of human life. The battleship 
Maine although it would now be classed as an 


cruiser, was the pride of the American Navy 


irmored 
when, In S00, it slid down the ways into the water at 
the Brooklyn navy yard Eight years later this proud 
vessel was destroyed by treachery, and thereafter was 

mi to rot, neglected, in the mud of a foreign har 
Love Every effort should be made to raise the 
Maine’ and bring what remains of it to a home port, 
declared the ScPentivic AMERICAN soon after the dis 
ister (mn Mareh 16th, 1912, fourteen years later al 
most to the day, the wreck was towed out of Havana 
harbor with tull naval honors and sunk in the waters 


of the Guif Stream beyond the three-mile territorial 


At sunrise on the burial day a cannon shot boomed 
forth from Cabanas Fortress, and the shots were re 
peated every half hour thereafter, like the tolling of 

bell, until the naval cortége was ready to start 
Everything was ready for the ceremonial We have 
told in these columns how the difficult work of raising 
the “Maine” was carried to a successful issue, and have 
explained that it was only the after part of the vessel 
that remained intact, the forward part having been 
reduced to a tangle of steel. This wreckage was cut 
into many pleces with the acetylene torch and hauled 
sway, while a wooden bulkhead was built to close the 
gaping end of the remaining part of the “Maine One 
of the dangers that was feared in the work of raising 
the “Maine” was the suction of the mud on the hull 
lo overcome this holes were bored through the bottom 
ind the mud was loosened by means of jets of water 
forced therethrough After the wreck had been raised 
necessfully, sea-cocks were placed in these holes, near 
the bulkhead, to be opened when sinking the vessel 
The bulkhead also was provided with five sluices, each 
about five feet high and a foot wide, ranging from side 
to side of the vessel, about two or three feet apart 
This bulkhead formed the rear end of the hull, which 
was to be towed stern foremost 

It was at first proposed that the wreck should be 


destroyed by a blast of dynamite, but such an end to 








the old ship seemed hardly fitting to the occasion. Fur 
thermore, it held out danger to the spectators On 
the other hand, if dependence were placed on the sea 
cocks alone, some hitch might result, so that the time 
required to sink the vessel would run into hours. For 
this reason small charges of dynamite were provided 
for breaking up the bulkhead in case of an emergency. 
Fortunately no such emergency arose 

About nine o'clock on the morning of the burial day 
the battleship “North Carolina” and the scout cruiser 
“Birmingham” entered the harbor. An hour later the 
coffins containing those victims of the disaster that 
were not recovered until the “Maine” was raised, were 
borne upon the shoulders of Cuban artillerymen to the 
battleship “North Carolina.” Sixty-six of the ill-fated 
crew were found in the wreck, and these have since 
been buried at the Arlington National Cemetery (on 
Saturday, March 23rd) 

At 2:15 the signal was given for the start of the 
funeral procession, and as minute guns boomed from 
Cabanas Fortress the remains of the old battleship 
were towed out of the harbor by three tugs, one in the 
lead and two at either side, to hold it to its course 
The American, battleships fell in line and were followed 
by four Cuban gunboats Dark clouds spread a pall 
over the sky, and a heavy swell disturbed the sea. At 
intervals of a mile the “North Carolina” fired signal 
guns. When about four miles from shore, the Ameri 
can vessels took position to the right of the wreck and 
the Cuban vessels to the left, while other ships ranged 
fore and aft to complete the square. A detail of sailors 
boarded the “Maine” and opened the sea-cocks. Very 
slowly the old hulk began to settle. The marine band 
played the National anthem. The bulkhead end was 
first submerged leaving above the water only the stern, 
from which flew an immense flag. Twenty minutes 
from the time the sea-cocks were opened, the decks 
gave way under the pressure of the air beneath them. 
As the setting sun broke through the clouds, the water 
closed over the Maine” and its flag. Taps were 
sounded and then the sirens of the warships wailed a 
funeral dirge. Thousands of roses that had strewn the 
deck of the vessel floated on the surface of the sea, 
marking the grave of the old ship. The “North Caro 
fired a parting salute, and 


lina” and the “Birmingham” 





then proceeded on their way home with the bodies of 
the victims. Thus ended the most impressive funeral 
ever held at sea 

In the harbor of Havana there still remains the 
cofferdam with which the wreck was raised. This must 
be removed, together with the stone that was poured 
into the mud about the crib-work, when all traces of the 
tragedy will have been wiped away 


The Current Supplement 


\ 7E have become accustomed to unexpected new 

developments in science, but perhaps no more 
radical blow has ever been struck at our fundamental 
views than that which the principle of relativity aims 
at such seemingly firmly rooted concepts as those of 
time and space and mass. The reader of the current 
SUPPLEMENT will find an article by Prof. L. Mosbacher 
dealing with this subject—We all remember the time 
when aluminium first became a common article of 
commerce. Since then it has found many fields of serv- 
ice; among the latest, which can hardly yet be said to 
have become firmly established, is that for fermenting 
and storage vessels in the brewing industry. C. Bleisch 
brings some important information on this subject.—The 
Paris correspondent of the ScrenTiFIc AMERICAN tells 
us of some of the most recent developments in micro- 
photography as applied more particularly to metallurgy 

The Hovland system of printing telegraphy, which 
presents some features of special interest, is described 
in an illustrated article-—Carl Snyder's article on “Life 
Without Oxygen” is brought to conclusion in this issue. 

Prof. L. R. Ingersoll, of the University of Wisconsin, 
has contributed to this number a most valuable paper 
on the “Optical Properties of Metals.’—An important 
subject for the metallurgical engineer is “The Sintering 
and Briquetting of Flue-dust,” discussed by F. A. 
Vogel.—The performance of model aeroplanes must 
have struck all who have seen it as perfectly amazing. 
The toy-aeroplane rights itself automatically, often 
after the most hazardous-looking plunge, therein ex- 
celling the full-size machines on a most essential point. 
A very excellent original article dealing in a strictly 
scientific manner with the design of model aeroplanes, 
is written for this issue by E. A. Vessey. 

















Copyrnget WIP by Underwood sad Underwood. 





Towing the remains of the old battleship out of Havana harbor. 
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Sketch of the Massachusetts Institute of Technology made by Prof. Despradelle. 


A Princely Gift for Technical Education 


What the 


WO and a half million dollars to the 
_ pater of Technology from an 
anonymous giver is striking news in the 
educational world. This gift has a good 
many points of contact with modern busi- 
ness, and is important in bearing on 
education. In the first place it is refresh- 
ing to find someone who can give a large 
sum without feeling the necessity of wide- 
spread personal advertisement, and again 
it is interesting to see that this gift is 
subject practically to no conditions. It 
is to be used for the buildings of the 
New Technology, and is waiting to be 
called for at any moment 

In his address at the convention of 
students when he anounced to them this 
splendid benefaction, Dr. Maclaurin said, 
“IT am only just now beginning to realize 
its stupendous significance It has made 
it possible for us to go ahead and plan 
the New Technology as a whole, and it 
will be built all together as one great unit. 
This I believe to be one of the greatest 
advantages of the gift, and it was dis- 
tinctly the donor's intention that this 
should be made possible. The advantage 


of this over the usual method of construct- 


By John Ritchie, Jr. 

















By courtesy of the Boston Herald 


President Maclaurin of the Massachusetts Institute of Technology. 


52,500,000 Donation to the Massachusetts Institute of Technology Means 


ing an institution's buildings one by one 
cannot be overestimated.” The signifi 
cance of the gift, entirely aside from the 
educational view point, is emphasie on 
the fact that this country can no lenget 
be generally termed the “land of the 
almighty dollar.” 
in the world,” said Dr. Maclaurin, “in 


“There is no country 


which the wealthy contribute more for 
education, for art, and for philanthrophy, 
and in a gift like this there is the strong 
est evidence that successful men in the 
business wor!d are coming to realize the 
necessity to their enterprises of technical 
education.” 

To the Institute of Technology this gift 
means that the second of its great prob 
lems has been cleared away by a singie 
man, just as the first of them, the pur 
chase of its site, was solved by the half 
million dollar gift of T. C. du Pont 

With financial uncertainties in this par 
ticular out of the way, the Institute can 
now attack the problem of its new bulld- 
ings, their arrangement and distribution 
as a single engineering problem, and will 
be able to erect on the Charles River em 

(Concluded on page 296.) 

















Suggestion for a Group of Technology Buildings made at a time when the inland location seemed possible. 


A PRINCELY GIFT FOR TECHNICAL EDUCATION 
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Details of the New Star in Gemini 
, larrmc » 
By Henry Norris Russell, Ph.D. 
UR map this month shows, not Mars is evening star in Gemini, setting about mid- America. The second, a solar eclipse on the 17th, is 
the whole visible vault of heaven, night. On the 21st he passes within 20 minutes of the visible throughout the United States, east of the Mis- 
but a smaller portion in more star « Geminorum. This is a yellow star—somewhat sissippi, as a partial eclipse, the sun rising eclipsed, 
detail, covering the zodiacal region more so than the sun—but it will probably appear green except for points east of New York, for which the 
about Gemini and Cancer and ex or blue by contrast with the ruddy light of the planet. eclipse begins just after sunrise. Only about one-third 
tending well to the north and south Jupiter is in the southern part of Ophiuchus and or one-fourth of the sun's southern edge is obscured, 
ty preserving this and similar rises about 11:30 P. M. on the Ist and about 9:20 P. M. for observers in this country; but the eclipse is cen- 
maps, which will be published at on the 30th tral along a long and very narrow track extending from 
intervals, the reader will eventually Saturn is evening star in Aries, setting a little after British Guiana across the Atlantic past Madeira, across 
find himself in possession of a star S I. M. on the Ist Before the end of the month he northern Spain, the Bay of Biscay, and the northern 
atlas of considerable value For the present we may becomes practically invisible in the twilight parts of France and Germany, far into Russia. Along 
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see unds ) 


to complete one circuit about one another 
At our usual hour of observation (10:30 P. M. in 
the middie of the month) the region shown in our de 


tailed map extends westward from the meridian almost 


ta the western horizon. Outside it, we find Auriga, low 


in ‘the northwest; Cassiopeia, due north and close to 
the horizon: Cepheus, just to the east of north; Lyra, 
rising in the northeast; Draco and Ursa Minor, well 
up on the right of the pole; and Ursa Major, almost 
overtiead. Hercules, Corona and Bodétes fill the eastern 
ky, and Ophiuchus and part of Seorpio are rising in 
the southéast, with Libra and Virgo above them 
The Planets. 
Mercury is evening star until the 15th, when he 


passes between us and the sun, and becomes a morning 


star. He can only be seen just after dark at the begin 
ning of the month, or just before daybreak at its 
close. 

Venus is morning star in Pisces, rising about 4:45 
A. M. in the middle of the month, and no longer as 
conspicuous as she was in the winter. On the 27th 
Venus and Mercury are in conjunction, the former 
being south of the latter. 


sun, on the opposite side, on the 11th 

The is full at 4 P. M. on the 
quarter at 9 A. M. on the 9th, new at 6 
17th, and in her first quarter at 3 A. M. 
us on the 22nd, and farthest 
the 9th. In her cireuit of the sky near 
Jupiter on the 6th, Uranus on the 10th, Venus on the 
15th, Mercury on the 16th, Saturn on the 19th, Mars on 
the 22nd, and Neptune on the 23rd. More interesting 
(which are none of them close 


in her last 
M. on the 
the 24th. 
on 


Ist, 
A. 
on 


moon 


She is nearest away 


she passes 


than these conjunctions 
except that with Venus) is an occultation of the bright 
star Antares, which takes place on the 5th. As seen 
from Washington, the star disappears behind the moon’s 
bright limb at 11:19 P. M. and comes out from behind 
the dark at 12:14. The times at other stations 
will be different from this, being in general earlier for 
points farther west and later for farther 
The moon will be low in the southeast, even for observ- 


those east. 
ers in the eastern part of the country. 

Two eclipses occur during this month. The first, a 
partial eclipse of the moon, on the Ist, is invisible in 
this country, but can be observed in Europe and Africa, 
and in part at least in large parts of Asia and South 


Harvard photographs were taken in the course of their 
habitual charting of the sky, one of whose principal 
objects is to provide just such information as has been 
On the 13th and 14th, the star 
was a little above the fourth magnitude, but by the 
16th it had sunk almost to the fifth; and on the 18th 
to about magnitude 5.3. How bright it will be when 
this is printed is a matter of pure conjecture. Some 
that in Auriga in 1892, retained 
their brightness, with irregular oscillations, 
for Others, like that in Perseus, which 
appeared in 1901, faded steadily and rapidly till they 
had lost several magnitudes, and then more slowly. If 
the present Nova follows the first of these examples, it 
will still be visible to the naked eye early in April; 
but if the latter, it will already require telescopic aid 
to it. Its position is indicated on the star-map 
which accompanies this article with sufficient accuracy 
for naked-eye identification, about two degrees south of 
the fourth-magnitude star @ Geminorum, which itself 
lies about 12 degrees east of Castor. For the use of 
observers with instrumental aid, the small sketch map 


furnished in this case. 


new stars, such as 
original 


some weeks. 


see 


(Concluded om page 296.) 
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The Laboratory 


Some Suggestions for Home Experiment 


Cheap Microscope Stands 
By Claude C. Kiplinger 
SIMPLE and efficient microscope stand of the 
A “Continental” type may be made as follows, with- 
out requiring any machine work or much of a financial 
outlay. 

The base of the stand comprises a tin lid, obtained 
from a can or bucket, about 4 inches in diameter and 
54 inch deep, which is filled with lead, as follows: 
The lid should be heated over a fire and lead added 
from time to time, together with a little zine chloride 
solution, until it is full of the melted metal. It should 
now be removed from the fire and allowed to cool. Be- 
fore the lead solidifies, take a round wood stick % inch 
in diameter, and, holding it vertically, make a de- 
pression or countersink in the center of the base. This 
should be about 4 inch deep. At the middle of this 
countersink bore a 5/16-ineh hole through the base, 
using an ordinary brace and a metal drill. 

Procure a 44-inch bolt, 7% inches long, with two nuts 
to fit. Two pieces of heavy brass tubing 5/16 inch in- 
ternal diameter and % inch external are cut to lengths 
of 2 and 2% inches, respectively. If tubing of this 
thickness cannot be obtained, thinner tubing of the 
same external diameter may be filled with melted lead 
or solder and cored with a 5/16-inch hole. 

A rectangular brass or zine plate 4 inches wide, 
4% long, and 3/16 thick should have a slot cut in one 
side 1 inch wide and 2% inches deep, as shown at A 
Fig. 2. A 5/16-inch hole should be drilled as shown 
at B. This forms the stage proper. A piece of brass 
or zine bar 2% inches long, 2 inches wide, and % inch 
thick should have a 5/16-inch hole bored through it 
lengthwise, as at S, Fig. 1. One edge of this block is 
grooved with a round file so as to fit a 1%-inch brass 
tube, i/16-inch gage, to which it should be soldered. 
(S and V, Fig. 1.) 

The construction of the mirror fitting is shown in 
Fig. 3. At 7 is a bit of slotted brass tubing, of such 
internal diameter as to fit tightly over the tube YX, 
Fig. 1. To this is soldered a screw N, Fig. 3, fitted 
with a thumb nut. A strip of brass % inch wide and 
1, inch thick is bent as shown at D, Fig. 3, and holes 
are bored in each end. Another strip of the same 
width and thickness is bent and soldered so as to 
form a closed ring R. A screw with thumb nut is 
soldered to the outside of this tube, as shown at Y. 
Suitable screws and nuts may be obtained from worn- 
out dry cells. A bit of plane or concave mirror should 
be cut so as to fit the ring R tightly when pressed 
into position. 

The parts of the stand proper may now be assembled, 
as illustrated in Fig. 1. The advantage of this form 
of construction lies in the great rigidity which can 
be obtained by putting the bolt ZL, Fig. 1, under a 
It is best to use two nuts and to tighten 
them as much as possible. This stand is 
sufficiently steady for all ordinary work. 


high tension. 


No compound microscope is complete with- 
out a fine adjustment. The form to be de- 
scribed may be fitted to any instrument with 
a rectangular stage, and may be removed at 
will. Two pieces of 3/32-inch sheet brass 3 
inches long and 24 inches wide are cut and 
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with black bicycle enamel, or with a mixture of shel- 
lac varnish and lamp black. Objectives and eye- 
pieces may be obtained from any reputable optician. 
They should be mounted in brass tubes blackened in- 
side. The tube V, Fig. 1, should be lined with cloth 
or felt, so that the body may slide in it without 
friction. 

To conclude, this fine adjustment is superior to 
that form in which a flexible plate is employed, as 
described in “Experimental Science,” seventeenth 
edition, page 282, because in the latter type it is im- 











Home-made microscope stand. 


possible to turn the screw without slightly warping 
the superstage to one side or the other, especially if 
the screw has a rather long shank, as indeed it must 
have, in order to be comfortably and conveniently 
operated. It is hoped that these few and imperfect 
suggestions may bear fruit by adding new and en- 
thusiastic devotees to the endless delights of micro- 
scopic research. 


An Electric Furnace 
By R. H. Crowyn 
lo a laboratory or workshop the work often calls for 
the use of high temperatures. This article explains 
how to construct, at little cost and without much trou- 
ble, a small electric furnace which answers for general 
purposes. 

The following are the chief articles necessary: A 
short piece of planking P, 32x 7x % inches; two pieces 
of board B, 7x3x1 inches; two blocks of wood £, 
1%x1%x1% inches; a small flower pot Z, 5% inches 
high, 4 inches in diameter at the bottom, and 5% inches 
in diameter at the top; a clay or earthenware crucible 






4% inches between the two boards. Then place the 
fuse box and switch in position as shown at fF and 8 
in Fig. 2. 

Drill holes for the carbons in the flower pot and 
crucible 24% inches from the plank. This must be done 
with care in order te get the holes accurately placed. 
Another hole H is also drilled half way between the 
first two points, but about an inch from the bottom, 
Fig. 1. If a crucible of the above size can be obtained, 
the starting point will be 1% inches from the bottom. 
These holes must be of sufficient size to allow carbons 
to pass through them. Another hole corresponding to 
the third one made in the flower pot must be drilled 
in the crucible to allow metal, ete., to run out. The 
flower pot should now be securely fastened by screws 
to the planking. Make sure that the two holes D for 
the carbons are in line with the boards B. 

When this has been done the pot is partiaily filled 
with fire clay and the crucible is set in, so that a car- 
bon may be passed through the four holes without any 
resistance. Be sure that the two holes # are in line 
with each other. Fill the space between the crucible 
and flower pot up to the top of the former, having first 
placed an insulator U such as is used to insulate the 
wires running through holes in a wall, through holes H 
so as to make a passage between the two. There shonid 
be a distance of about one-fourth inch between the top 
of the crucible and the pot. Allow the clay to set, 
meanwhile running the carbon backward and forward 
to keep the clay from sticking to it. 

While the clay is drying, the carbon carriers, ete.. 
can be constructed and the angle-pieces A placed. The 
angle-pieces, it may be briefly explained, are short 
strips of iron one-eighth inch thick, and 2% inches 
long, and 1% inches wide. These strips are bent at 
right angles in the center, two holes being drilled in 
one half, and one large hole (for the bolt) in the center 
of the other half. These can be made at any biack 
smith’s or machine shop for a few cents. The angle- 
pieces are centered at opposite ends of the two boards #& 
after a seat has been chiseled for them so that they 
will not hinder the movement of the carbon-carriers 
Then using the angle-pieces as guides the blocks F# are 
bored to receive the bolts V. 

The small brass tubes R are secured to the blocks 
E by means of straps of tin. Then the carbons are set 
in place. They should meet on the same straight line 
as shown in the drawings. Two binding-posts @G are 
then fastened to the plank. To each of these a piece 
of lamp-wire is fastened and connections are made to 
the carbons by a strip of tin 7, one-fourth inch wide 
and four inches long, doubled, the ends being forced 
between the carbons and brass tubes, and the dou- 
bled part fastened to the lamp-wire. Then a lid is 
made for the furnace out of the sheet-asbestes. A 
small wire handle is fastened on at J, as illustrated 
clearly in Fig. 1. 

The next thing to be done is to construet 
the resistance. This can be made of iron 
wire wound around a brick. It is advisabie, 
however, to follow the scheme described be- 
low, as a wire resistance gives off a great 
deal of heat and frequently blows out. The 
stone jar XY is fastened to the plank P by 
strips of galvanized iron / hooked over the 





bent so as to grip tightly the sides of the 
stage, as shown at # and F, Fig. 2. On one 
of the pieces, near each end, solder two brass 
points \% inch high (n and o, BE, Fig. 2). To 
the other piece F solder a nut C, as shown. 
This nut should be fitted with a thumb 
screw 1% inches long (25 to 50 threads 
per inch), the tip of which should be 
conical. 





7 


top. Inside the jar is placed the eylinder Y, 
leaving a space of about one-quarter inch be- 
tween it and the inside of the jar. A small 




















binding-post should be soldered to the top of 
the cylinder and also one to one of the strips 
I. Two strips of wood W are laid across 
the jar about 2% inches apart. On these is 
laid a large nail VN from which is suspended 
a piece of metal M; the bow! of & spoon 








A rectangular brass plate 4% inches 
long, 3 inches wide, and % inch thick 
should now be procured and a 14-inch 
hole bored at its center. Shallow depressions are 
to be punched in the plate to correspond with 
the points n and o, and the screw H, Fig. 1. A spring 
clip J, Fig. 1, holds the plate K in close contact with 
the three points. A graduated drum attached to the 
screw head and a pointer fastened as shown at M, 
Fig. 2, afford a means for estimating the amount of 
vertical movement of the plate. In Figs. 1 and 4 the 
Stage is shown as assembled. 

In a fine adjustment of this design, a certain amount 
of lateral movement of the image is unavoidable. 
However, this is partly compensated by the fact that 
there is absolutely no lost motion. 

The brass work of the stand, with the exception of 
the stage, should be polished and given a coat of orange 
Shellac varnish, The stage and base should be coated 





Construction of an electric furnace. 


Q, such as those used by chemists, 444 inches high, 2% 
inches wide at the bottom, and 4 inches wide at the 
top; three pounds of fire clay; one square foot of sheet 
asbestos, one-fourth inch thick; two iron colts V, about 
51% inches long and threaded for a distance of 3 inches; 
two nuts to fit the bolts; six binding posts; two small 
brass tubes R, 1¥, inches long and large enough to allow 
carbons to pass through them; a stone butter crock X, 
5% inches high and 5 inches wide; a galvanized or tin 
eylinder Y, open at both ends and small enough to fit 
into jar XY; two right angles shown at A in drawings; 
a switch S, and fuse box F'; two carbons C. 

The first thing to be done is to fasten the two short 
boards B to the planking P, as shown in drawings, 
leaving a space of about one-fourth inch between the 
end of the board and the planking. and a space of 





answers well. Connect the nail and the cut- 
side binding post as shown in the drawings. 
At this stage the two large binding-posts A 
are screwed on and connections made, as in Fig. 2. 
Now the furnace is ready for testing. A piece of 
six-ampere fuse wire is placed in fuse-box. Then the 
spoon is moved half-way between the center and the 
eylinder; and the jar is filled three-quarters fali ef 
boiling hot water. Now bring the carbons into contact 
and turn on the switch, drawing them apart by means 
of the nuts O. If the fuse stands the test, add a smail 
quantity of salt “and allow it to dissolve; then test 
again. Continue adding salt and testing until the fuse 
gives way. Now we have a resistance that allows just 
about six amperes to flow through it; then by moving 
the metal piece M nearer the cylinder the current is in 
creased and by moving it toward the center the current 
is decreased. After placing a piece of seven-ampere 
fuse-wire in the fuse-box the furnace is completed. 
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The Floating Railroad Train 
N 


( ade ihat 


after getting under way, is to overcome the 


a perfectly level railroad the only 


the docomotive has to do, 


resistance produced by mechanical friction 
of the ears, as well as the friction of the air. 

















Mr. Bachelet and the skeleton aluminium 


car. 


the 


wheels 


high speeds 
item is friction of the 
in view of this inventors have 


Except at enormously 


greater the 
and axles 
attempted to overcome friction by floating 
the cars in the air 

4 number of vears ago we described an 
railroad in which the cars 
raised by that pulled up 
under side of the rail, thereby 
wheels of nearly all the 


ele etro-magnetic 


were magnets 


against the 


relieving the ca 


load. Another even more novel scheme has 


just been patented. In this case use is 


made of Foucault or eddy currents to levi- 
tate the ears. Along the course of the road 
at frequent intervals electro-magnets are 


a 


piaced through which an alternating cur- 


rent is passed. The car is adapted to 
travel above the magnets and is arranged 
to energize only those magnets that are 
immediately adjacent to it. This is ac- 


ymplished by providing brushes or shoes 
which slide in channel rails at 
The brushes 


on the cars 


each side and above the ear 


also serve as guides to keep the car from 
sliding laterally out of the magnetic field. 
The ear itself is formed of an iron cylinder 
mounted on an aluminium plate. When the 
magnets are energized the alternating mag- 
netie field induces eddy currents in the 
aluminium plate, which, owing to their re- 
pulsion, hft the the magnets. 
The car thus supperted in space is then pro- 


ear from 
pelled by means of solenoids which are suc- 
cessively energized to attract the iron body 
of the car and de-energized at the moment 
that the iron body reaches the neutral posi- 
The effect of this mode 


of propulsion would be to accelerate the 


tion within them. 


car to an enormous velocity, as there would 
that 





be no resistance to overcome except 

of the air and the slight resistance of the 
sliding brushes. Of course, at high speeds 
the air resistance would be considerable, 


but this could be redueed by providing the 
ear with conical ends and a smooth cylin- 
drical body. 

While the project seems to be feasible one 
cannot heip but feel that friction is bought 
off at the 
actual power required for this purposs 


an enormous cost, and when 


is 
is astonishing. 
this 


us 


result 
of 
tells 


estimated, the 


The 


Emil 


Mr 
lift 


apparatus, 
that 


inventor 


Bachelet, he ean 


12 pounds with an expenditure of 1 kilo-| 


watt. Let ues his railroad with 


that of a level high-speed line such as those 
running from Philadelphia to Atlantic City. 


eompare 


Here locomotives developing as much as 


2,000 horse-power haul five-car passenger | the coil is interrupted at- the peaks of the|in the air half an inch above the water 


trains at speeds that run up to between 70 
and SO miles an hour. Of course Bachelet’s 
railroad would not have to use heavy cars, 
but let us consider first the energy he would 
have to employ in lifting the passenger 
load only. Estimating fifty passengers to 
the car and 140 pounds to the passenger, 
we have a weight 35,000 pounds. As 1 
kilowatt will lift 12 pounds we must 
nearly 3,000 kilowatts or 4,000 horse-power 
without consider- 


use 


merely to raise the load, 


ing the weight of the cars or the air resist- 


ance, or their inertia. Even if the cars were 
reduced to a mere shell of iron with an alu- 
minium base, the weight would have to be 
equal to as much as that of the load, and 
henee the cost of lifting the train without 
propelling it would be at least four times as 
great as that of propelling a loaded railway 
train, with ears weighing 80 tons each, at a 
speed of eighty miles an hour. This might 
not be too great a price to pay if enormous 
speeds were obtainable, but after floating 
the cars we still have air resistance to con- 
tend with, and as this varies as the square 
of speed, it soon foots up formidably. 
No doubt some use will be made of Mr. 
Bachelet’s work, although it may not now 
seem practicable for high-speed passenger 


transportation. He suggests mail or ex- 
press carrying. Foucault currents have 
been very little studied, and some of the 


experiments that Mr. Bachelet performs 
with the “levitating coil’’ are not only as- 
tonishing but weird. In his model railroad 
he uses 60-cycle alternating current taken 
from the city main. To obtain greater effi- 
ciency in his levitating coil he uses an ap- 
paratus which he ealls a “synchronized in- 
terrupter.”’ of the 
through an electro-magnet which operates 
on a vibrator that interrupts the circuit of 
bridged 


Part current passes 


the apparatus. A condenser is 


across the terminals of the levitating coil. 
through 


The alternating current passing 


waves, and owing to the presence of the 
condenser superposed high frequency oscil- 
lations rapidly varying magnetic 
field are produced. With this arrangement 
the Foucault currents induced in the plate 
are much more intense, and result in much 


and a 


greater levitation 
After with all kinds of 
metals, Mr. Bachelet found that aluminium 


experimenting 


gave by far the best results. Brass and| 
copper came next in the list and the other 
effect. Pro- 


jecting from the center of the coil is a pin 


metals showed searecely any 


which is adapted to pass through and to re- | 
tain in place the plate placed on the coil. 
Using two superposed plates, the lower one 
of brass and the other of aluminium, Mr. 
Bachelet energized the coil and immedi-| 
ately the two plates were levitated, the 
brass plate rising to about half an inch 
above the coil and the aluminium plate 24 
inches above the magnet. Each plate was 
an inch thick. Mr. Bachelet finds 
that plates about %¢ to '% inch thick give 
the best results. While the plates remain 
in the levitated state they are heated by 
the electrical currents induced in them. In 
one sensational experiment a man held a 
sheet of asbestos in his hand, with a plate 


36 of 


of aluminium resting on the asbestos, and 
then moved his hand into the field of the 
coil. In a short time the plate of aluminium 
hecame greatly heated, although the man 
through the of force 
passed felt nothing whatsoever. When the 
plate had been heated to a sufficiently high 
temperature an egg was broken open upon 
it and fried by the heat in the aluminium. 
Another striking experiment consisted in 
placing a flat-bottom bowl the 
eoil, filling it half full of water and placing 
some gold fish in the water. An aluminium 
plate was now introduced into the bowl and 


whose hand lines 


glass on 


when the current was turned on this plate 
lifted itself up out of the water and floated 























Riding on an electro-magnetic cushion. 


plates of the car are floating 


The aluminium side. 
1/2 inch above the magnets. 

















The steel car with aluminium base and one of the propelling solenoids, 


level. The sight was rather uncanny. One 
could take an aluminium plate, place it a 
few inches above the energized coil, pass 
his hands all around it without disturbing 
its poise, and find that it would resist a 





C. Francis Jenkins. 


downward push just as if it were upheld by 
a strong steel spring. Immediately the 
idea suggests itself that here is a valuable 
foree for stage illusions and spiritualistic 
séances. Mr. Bachelet certainly deserves 
much credit for his original work. 


A Professional Inventor 
By William Atherton Du Puy 
C FRANCIS JENKINS is a professional 

‘inventor. For twenty years he has de- 
voted himself to the business of inventing 
as other men dedicate themselves to bank- 
ing, to law, to medicine or to journalism. 
He has met reverses, suffered hard times, 
known diseouragement. Also he has tasted 
of the fruits of suecess. To-day he has 
enough of this world’s goods to place him 
in circumstances which the generality 
would term affluent. The wolf never howls 
at his door. He labors only when he 
chooses, travels, dines, lounges. He reaps 
royalties where other men upon whom for- 
tune has smiled, clip coupons. 

Mr. Jenkins, however, believes that his 
career is but just starting. He believes that 
in an apprenticeship of twenty years he has 
but just learned how to invent practically. 
He has just mastered the technique of the 
business in such a way as to enable him to 
reap greater profits in the future; for in- 
vention, he holds, is an art requiring that 
its devotees be born as are poets and artists. 
It is a craft which requires a cleverness of 
the hands. At the same time it is a busi- 
ness that calls for a mastery of commercial 
affairs that makes the creative art and the 
craft practical. There is need of the vision- 
| ary to see, the mechanic to put together and 
the business man to commercialize. Inci- 
| dentally it is set forth that the qualities 
| that would make a successful professional 
inventor are so rarely found that the species 
|is almost unknown. The nation has but 
two or three to its credit to date. 

C. Francis Jenkins was born an inventor. 
When he was a boy and lived on an Ohio 
farm he invented for fun, and there was not 
a machire on the place that was not fitted 
with his appliances. While still in his 
teens he made a machine that wove wire 
fence. It gained him a local reputation and 
a nearby manufacturer made a fortune out 
of it. ; 

When Jenkins grew to maturity he es- 
caped from the farm by learning stenog- 
raphy and entering the government ser- 
vice. From 1890 to 1894 he served the 
Federal Government in the capacity of 
stenographer in the Treasury Department 
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in Washington. 


years that he developed the invention upon | such liquids. The idea was to use the bot-| an automatic device approved by the Com- 


which his fame chiefly hangs and which tle but the once and to throw it away. It 
brought added pleasures into the lives of had to be produced very cheaply to make 


nearly all of our ninety millions. For C. 
Francis Jenkins is the inventor of the mov- 
ing picture feature referred to below, and is 
the father of the moving picture show. The 
Franklin Institute of Philadelphia awarded 
him the Elliot Cresson gold medal for this 
invention. 

It was in 1895 that Jenkins put on his 
firs; moving picture views. This enter- 
tainment was given at the Cotton States 
Show at Atlanta. In fact it was given in 
many localities in an attempt to make it 
popular. But moving pictures were a 
thing so new that newspaper advertising 
and write-ups were insufficient to attract 
the people. There was nothing of its kind 
in the world by which to measure it. To be 
understood it had to be seen. So Jenkins 
threw the doors of his show open to the 
public and asked no money until after the 
entertainments. So were the first audi- 
ences secured for those shows that are to- 
day amusing more people than any that the 
world has before known. 

There had been attempts at perfecting 
the moving picture device before the time 
of Jenkins. Machines had been made and 
patented that were not unlike his. But 
they did not work. In his projecting ma- 
chine he sought to secure more illumina- 
tion. He wanted to hold the image on the 
screen as long as possible and make the 
time between pictures as short as possible. 
To secure this effect he merely made a 
larger hole in certain of his shutters. Upon 
this basis the projecting machine worked. 
It was the same projecting machine that is 
used in all the moving picture shows to-day. 

When Jenkins went to the Patent Office 
with his device he was at first refused a 
patent. It was argued that his machine 
was no different from others that had gone 
before. The examiners said that it was 
merely different as to degree and not as to 
principle. Jenkins argued that it was dif- 
ferent in this—it would work and the 
others would not. In the end he was 
granted a patent for a shutter with a bigger 
hole in it than those that had gone before. 
Yet that patent has stood the test of a de- 
cade of attack and still holds. It was the 
real basis of the development of the moving 
picture machines of to-day and there is no 
assurance that there would be one of these 
shows in your block and mine if it had not 
been for C. Francis Jenkins. 


Jenkins sold his moving picture inven- | 


tions for afew thousand dollars. He needed 
the money, for he had tasted of success in 


the field of invention and decided that he 


bottles. 


market and used to a certain extent. They 


great amount of money was ever made| cars now in use and makes violation of the 


from them. But in his attempt to get 
them on the market at a competing price 





| missioners of the District of Columbia, 

which device will prevent the elevator car | 4 avertising 
this scheme cheaper than washing glass | from being moved in either direction while 
The bottles were placed on the | any gate, door or doors for exits or entry are 
It also provides for the 
| never, however, came into general use. No| installation of the safety equipment on 


open or unclosed. 


Jenkins invented machinery for their man-| day it is violated. 


ufacture that was of great commercial | A Fountain-pen with Windows.—Every 
fountain-pen user has experienced the an- 
noyance of finding that his ink has run out 
And against his will he 
| must stop and refill his pen before he can 
A New York 
fountain-pen manufacturer has hit upon a 
very ingenious method of avoiding that 
He provides his fountain pens 
with little windows, two in the smaller size 
These indicate ex- 
The 
windows are as thick as the wall of the ink 


value. This machinery meant a great 
economy in the manufacture of various 
sorts of paper boxes that were already in 
juse. While failing to make money on the 
bottles Jenkins made his first big profits on 
this machinery. In fact the machinery is | 
still a source of revenue on a large scale. 
In the past fifteen years Jenkins has 
turned out several hundred inventions. 
Many of these have been small things. In 
a great number of instances they have been 
| but improvements on the inefficient efforts 
of other inventors. Often they have been 
but differences in degree and the Patent 
Office has protested against their use. One | 
of the latest of such inventions is an auto-| 
matic starter for automobiles which, it is 
promised, will be on next year’s models of 
most of the automobiles made. Every- 
body realizes that there is a need of an effect- 
ive starter for heavy automobiles that | 
will do away with the necessity of crank- 
ing. These starters were already effective 
on light machines. Some had been used on 
heavier machines but were ineffective. 
Jenkins perfected these, improved them, 
made a complete, workable starter. His 
appliance was not greatly different in prin- 
ciple from some that had gone before but it 
had the vital quality of working. Being a 
practical inventor he made one of these 
starters that was of attractive appearance 
when attached to a car, placed it on his 
own machine and drove to the office of the 
biggest man in the automobile business. 
He demonstrated to this man and his engi- | 
neers that the starter worked. He knew 
the importance and value of his patent. 
| He was in a position to demand its value. 
He knew his business as an inventor. 

Mr. Jenkins believes that he has in- 
vented an engine that will revolutionize the 
| business of automobile building. He has 
patented the engine and his patents are de- 
clared basic. Yet the patents rest merely 
upon the moving of a spark plug from one | 
place to another, just as Alexander Graham 
Bell’s invention of the telephone depended 
|on turning a screw one-fourth of one revo-| 


| 


| lution. 


The mind of Jenkins is interesting in that | 


would nail his colors to the mast of the ship it is the mind of the practical, working in- 


of practical creativeness and keep them 
there to the end of the chapter. So he gave 
up his government clerkship and went into 
the business of inventing. 


| ventor. 


His attention, for instance, was 
recently called to a folding umbrella such 
as has been on the market for several years 





That was six-| without gaining any great popularity. His 


teen years ago and he has done nothing but | mental attitude toward this umbrella was 


invent since. 

The first, few years of his career in his 
chosen profession were little different from 
the first few years in almost any profession. 
They were made up chiefly of expectation, 
disappointment and hard times. He had 


of making practical inventions and deriving 
money profits from them. His inventions 
of that period were numbered by the score 
but the returns from them were so small 
that his profits on the moving picture ma- 
chines were soon all squandered. He met 
one disappointment after another until he 
was finally driven to the last extreme. One 
night he came home and talked their des- 
perate straits over with his wife. She ad- 
vised him to take a position with a Phila- 
delphia firm where his mechanical skill 
would bring him a mechaniec’s wages. He 
begged her to give him one month more. 
He pledged to her and to himself that if he 
had not made good within that month he 
would give up inventing forever. 

Before the end of that month he had sold 
some of his patents for a few hundred dol- 
lars. Sales were fairly regular from that 
day forward and hard times were gone for 
good. The professional’s starving period 
Was passed. 


|instinetively seeking the solution. 


|each of which slides inside the other. 
not the practical knowledge of the manner | 


that it was not the solution of the problem. 
It did not work as it should. The matter 
bothered him for weeks. His mind was 
In the 
end he made an umbrella in three joints, 
This 
he patented. It may be the solution, but 
unless it works in a satisfactory way the 
inventor’s mind will continue its gropings. 

So, believes Jenkins, does the mind of 
the instinctive inventor work day and night | 
with the problem of things that are not yet | 
fixed right. Such has been the course of | 
his own mind in working out a solution of 
some hundreds of practical inventions. 


| Suchis probably the course of every invent- 





It was in 1898 that Jenkins patented a! elevator shall be installed or operated in the 


ive mind and the result of this taking 
thought depends upon the correctness and 
practicality of the mind in question. Like- 
wise the progress of the world has much to 
do with the findings of these minds with the 
power to create the new and apply it to the 
needs of man. | 


Notes for Inventors 


Safety for Washington Elevator Passen- 
gers.—The Hon. Mr. Labeck of Nebraska | 
has introduced in the House of Represen- 
tatives a bill providing that no passenger 





without warning. 


proceed with his work. 


annoyance. 


and three in the larger. 
actly the quantity of ink in the pen. 


eylinder and cannot possibly break. They 


|invariably are clear and white whenever 
Even when 
the pen is nearly full the amount of ink 
contained in it ean be ascertained by titling | 
the pen from side to side and watching the 


the ink is below their level. 


ink seek its level through the windows. 


Canning the Baby.—A novel baby holder 
|is shown in a patent recently issued at | 
| Washington to a resident of Evanston, IIl. 


It is a cylindrical can of sheet metal, having 


a side door through which the;baby may be 


placed into and removed from the can. At 


| the top is a lid, so the baby’s head may 


stick out of the upper end of the ean when 
the baby is standing up or sitting down, an 
adjustable seat being provided on which 
the baby may be seated. The can is 
pivoted near one end to a suitable support, 


| so it may hang vertically when the baby is 
| sitting or standing; or the can may be ar- 
| ranged horizontally and so held by a strap, 


in order that the baby may lie prone to 
sleep. Perforations are provided to afford 
the infant necessary air. That the designer 
does not intend the “ean’’ for home use 
only, is evidenced by his adapting it for ad- 
justment to any standing structure, includ- 


| ing the back of a seat in a railway car 


Legal Notes 


Some Adjudicated Patents.—In Century 
Electric Company v. Westinghouse Elec- 
tric and Manufacturing Company, 191, 
Fed. Rep., 350 claim 1 of the Tesla patent, 
No. 511,559; claim 1 of the Tesla patent, 
No. 511,915, and dlaims 1, 2 and 6 of the 
Tesla patent, No. 555,190, were held valid 
and infringed; in Tabor Manufacturing 
Company v. E. H. Mumford Company, 191, 


Fed. Rep., 166; the Tabor and Mumford | 


patent, No. 582,325, the Tabor patent, No. 
533,401, and the Taborand Mumford patent, 


act a misdemeaner and subject to a fine of | vention has 
twenty-five dollars for each day or part of a | working 


It was during these same | paper bottle as a container for milk and | District of Columbia unless equipped’ with | RECENTLY PATENTED INVENTIONS. 


These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Department of the Screwrivie 
AMERICAN. 





Electrical Devices, 

VOLTAGE REDUCER.—-W. A. Hessen, 1915 
Santa Clara Avenue, Alameda, Cal., and J. T 
SLAVEN, Oakland, Cal. In this patent the tn 
reference to voltage reducers 
upon the principle of reducing the 
voltage by the introduction of resistance. The 
voltage reducer may be employed in any num 





Z 
] 
Y 


SSS 


B>9$5 





VOLTAGE REDUCER. 


ber of different relations. It is especially 
adapted for use in connection with incandes- 
cent lamp sockets. It may be employed. for 
jinstance, to enable the use of low voltage 
|} tungsten lamps in a circuit normally afford- 
jing high voltage. It is also of peculiar adap 
tability for use in connection with fan motors 
jand with “dental engines,” as well as in con- 
nection with various types of electric motors 
used in various arts The engraving shows 





a substantially central section through one of 
the resistance units of which the reducer is 
made up. 

TROLLEY RETAINER.—A. H. Fiercwenr, 
New Brighton, Richmond, New York, N. ¥ 
|The more particular purpose in this inven 


tion Is to provide an improved device suitable 
for use upon trolleys generally, but especially 
adapted for overhead trolleys of the type suit- 
able for passing under low bridges, through 
tunnels and in similar relations. It compre 
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TROLLEY RETAINER. 


No. 654,292, for molding machinery were | 


construed and held not infringed; in Greer 
v. Heinz-Wandner X-Ray Tube Company, 
191, Fed. Rep., 201; the Sayen patent, No. 
594,036, for improvement in high-vacuum, 
or Roentgen-ray tubes claims 2 and 3 held 
infringed on a motion for preliminary in- 
junetion; in E. H. Freeman Electric Com- 
pany v. General Electric Company, 191, 
Fed. Rep., 168; the Sargent patent, No. 
665,582, was construed and held valid and 
infringed. 

Actions by Poor Persons in the Patent 
Office.—In re Meta Mattulath. adminis- 
tratrix of Hugo Mattulath, deceased, the 
Court of Appeals of the Distriet of Colum- 
bia, in holding that the Patent Office is not, 
and cannot be converted into a court of the 
United States, has decided that the Act of 
Congress of June 25th, 1910, allowing the 
prosecution or defense of suits or actions in 
the courts of the United States and appeals 
to the Cireuit Court of Appeals and to the 
Supreme Court of the United States in 
forma pauperis upon certain conditions 
therein prescribed is not applicable to ap- 
peals from the decisions of the Commis- 
sioner of Patents to the Court of Appeals of 
the District of Columbia, since such an ap- 


peal is not in a suit or action and the Patent | 


Office is not a court of the United States. 


| hends a trolley pole provided with an arm 
| movable relatively to the pole and carrying 
a trolley harp in which the contact wheel is 
mounted. It further comprehends an improved 
housing for the spring mechanism used for 
raising the arm and normally pressing it con- 
| stantly against the under side of the conduct 
jor which supplies the current. The side eleva 
|tion in the engraving shows in full lines the 
|retainer and indicating by dotted lines the 
|relative movements of various parts while in 
use 


Of Interest to Farmers, 
| BLADE HARROW.--C. L. Watt, Lawrence, 

Kan. An object here is to provide a harrow 
|which is inexpensive to manufacture and wii 
j}not readily wear out, by means of which 
the ground can be thoroughly prepared for 
planting, which can be used in cultivating, 
for example, in cultivating listed corn, and 
which will suitably level the ground and break 
up clods or lumps of earth. 

COTTON GIN BRUSH.—S. F. Krupp, care 
of Continental Gin Company, Atlanta, Ga 
The improvement relates particularly to 
brushes which in cotton gins are brought inte 
contact with the periphery of the saw cyl 
inder for removing lint cotton therefrom and 
discharging it from the machine It provides 
a durable rotary brush constructed of inter 
changeable parts, which will readily permit 
of repairs being made, the brush being 60 
constructed that it will preserve its running 
| balance. 






















































































~ — = —— 
204 SCIENTIFIC AMERICAN March 30, 1912 
- | 
STAMP ©. Ferevson, Porter, Minr M se attachable to the anvil block or pedes- | action of breaking mechanisms, to break the |which are automatic in action; provides 
Fergusen’s invention relates no " : tal and operable in conjunction with the an-| woody portion into small pieces, to separate | couplers having provision for manually oper- 
to egge stamps, the p g j le a | vil; provides an operating mechanism for the|the same from the fibers, to discharge the | ating the same; provides couplers to accom- 
stamp so wted and arranged 1 it | movable jaw which automatically adjusts the| fibers from the machine in marketable con-| modate and compensate for the movement of 
will Ot in ¢ is of t ' j imping member thereof in operative rela-| dition and to gather the broken pieces andj|car bodies independent of coupled trucks of 
latter pick g i g t in m to the anvil; and provides a mechanism /the dust and discharge the same from the/adjacent cars; and provides couplers with 
ntact w ' f th simple, durable and readily adjusted to the| machine separate from the fibers | mechanism for centering or alining the coup- 
a : the | anvil block of ordinary construction. The vise} CyT.oFF.—J. B. PRUpEN, Quanah, Tex } ling heads of adjacent cars. 
egg ndica ege 1 gathered | Shown in the accompanying engraving is em- | The aim here is to control the supply of | RAIL FASTENER.—W. J. Cooper, Rodeo, 
urketed ployed principally in the operation known 4S) water discharged from a roof so that a given|Cal. Mr. Cooper’s improvement relates gen- 
FRUIT I SEI S. M. Work, Indiana, Pa. | ®t rasping. The view shows in perspective “n amount of it may be conducted to a sewe1 | erally to rail fasteners and more particularly 
lipulated and arranged | *"V!l and block therefor provided with a vise/ 4, other off-take until the roof has been|it involves an improved form of spike which 
, nade Bing aD pea and othe! nstructed and arrangsd in accordance with | washed and th balance of the water be|is adapted to be driven into position in a tie, 
ere : ane ruising t same, to | “2° Present Invention | deflected into a cistern OY bther reservoir the device having one end portion adapted to 
allow rin t picked fruit without POLDING SQUARE.—J. O. Ostman, 1008 EMBROIDERY PRINTING MACHINE.—R. | 2¢ Positioned without the tie and held securely 
requiring the operator to lower t pole, and | Minnesota Avenue, Hancock, Mich In this| warser. 520 Walnut St.. W. Hoboken, N. J. | i Telation thereto. 
to permit readily reaching fruit at | instance the object of the inventor is the pro-| ppis improvement relates to machines for 
different shts without changing the posi- | Vision of a simple and easily operated folding | printing ornamental patterns, designs or th Pertaining to Recreation, 
stom of the pol square device consisting of sections which may | jjxe. upon embroidered fabrics or similar ma GAME APPARATUS.—D. J. Berson, 1762 
CHURN. I Wau Strasburger, Net - — on ap 2 geen a pesca in sa | terials, and refers more particularly to a ma Hancock Street, Glendale, Brooklyn, N. 
This eae é' - ” ‘ken apa pos oa nage which may be securely chine which comprises printing means for pro- Y The engraving is a perspective view show- 
oe et ne of the parts, a drain- | °° ked in either position ducing designs or patterns, preferably in colors,|ing the game apparatus complete. The in- 
ing cup being at d to the lid sing feeding mechanism for advancing the fabric | vention relates to an. apparatus whose mechan- 
2 ; Heating and Lighting. into operative relationship with the printing|ism is contrellable partly by skill and partly 
, 4 from th ‘ ; MEANS FOR INDICATING THE PRO means and the feeding mechanism by chance for playing an indoor game having 
Me j t “ly f the churt DUCTION OF GAS Huco Srracue, Vienna, SAND-DRYING FURNACE F. W. ADLorF, eae = bees analogy sa base-tall xt com 
™ , sred in .Z Austria-Hungary This invention provides an | Box 718, New Ke nsington, Pa. In this in-| prises parts representing a base-ball dlamond 
ha P , irnaled bearings in the nstrument which when connected to gas-pro | stance the invention has reference to a new 
fra lucing apparatus visibly indicates the quan | and improved form of sand-drying machine 
tity of gas formed per unit of time rhis |°"4 an object of the inventor is to supply th« | 
Of General Interest, plays an important part, particularly when | Wet or Se cum sand in thin streams through 
mn | generating water gas, since from the quant‘ty |the furnace in such a manner that the sepa- | 
OFFSET SHOE AND CAST IRON OFFSET |, rmed per unit of time with constant veloc :*y | "te particles will be exposed to the direct | 
SHOR atTInt oo ae GRaAnaM ’ f Cali » , ieniee ‘tatheiead dibe the statue lheat of the fernace. 
fornia © ds, Ltd., Oilfields, Cal — 1. | the perfection of the decomposition of the| WHEELED SCRAPER.—J. Baron, El Cen 
was ™ x = ~ ks ~ bog <q rg va team may be known tro, Cal. Mr. Baron’s invention comprehends 
st me > ‘ ouctl ularly through s FURNACI N. Frost, care of The American | '™Provements whereby the operator may 
f diffe t strata, it frequently hay s es- Foundry and Furnace Company, Bloomington itate the dumping of the shovel and at tl 
pecially i , gs. that the latter bu Il In this instance the invention relates | *2@™« time promote his own safety to su 
_ acohn wabid th onstruction where |to improvements in furaces for use in heat in extent that he can use one hand for n 
th irrounding ground is weak, and frequent-| ing ai and relates more particularly to a aging the team and have full use of th 
furnace in which the air is exhausted to flow ther hand for manipulating the mechanisn 
yvackwardly through conduits or passageways | Conttolling eg ats ee pry 
_— . rr it. standing 0 e footpoarc rou of ne 
efore being delivered to the smokestack wee i GAME APPARATUS. 
| INCANDESCENT GAS AND LIKE BURNER. | wat = ‘ ’ ; 
J. GaLite, 1 bis Rue de la Visitation. | MARINE SIGNAL.—G. E. Lane, Santiago 
Nancy, Meurthe-et-Moselle, France This in- |@¢ Cuba, Cuba This invention has referen or field, and various bases disposed about the 
|vention has for its object an incandescent gas |*t® Signals such as are used aboard ship for | same, the parts being disposed so that the 
vurner, W ry, with but a small gas con | indicating a ship's course, or for preventing alls may be rolled from base to base, and 
sumption, to obtain illumination sufficient for | *™ h accidents as are likely from fogs rhe ee ae pees being mate fe 
the purpose of a night-light f1 the incan- | °bJect is to produce a mechanism of simpl eee 8,” “balls, “home runs,” “base hits,” 
|descence of a disk of gauze impregnated with | ©0@S'ruction, which will operate to give a and ne — The apparatus further 
ire oxids submitted to the action of the |‘%isnal automatically, and the mechanism in- | Comprises means whereby a ball (representing 
fame fr 1n atmospheric burner |cludes an arrangement for enabling it to op Ne gp Pca base, it — have the 
| Grats r. V. Exuiorr, Flatbush, New |°'t® the usual whistle, the siren the bell. | “im - “ ? poy i other apd neeee 
lwest 9. ¥. The tetention here in te unavita | MOVING SIGH.—A. HM. Jomnson, 826 Na- |“ BAses Gnd Teontes more or hens distemy 
rk I itention here is to provid ; Pr from the ball which liberates them. 
.» grate m especially designed for furnaces | ' yal Reserve Bank Building, Kansas City GAME ~ pee : oye 
sing pulverized coal or a Mke reduced mate- | Mo This device is for use more particularly | _ iAME APPARATI 5 A. REIBSTEIN, 48 
' : : Pay Mew i . {in street cars, and the inventor's purpose | Stuyvesant Street, Manhattan, New York, N. 
1 is a fue and arranged to provide a 1, P , 
: " ' , om - : is to provide an arrangement whereby a num Y The object of this invention is to pro- 
mtinuous inclined bed for the fuel to rest : , . ; . 
to admit air for proper combustion, and | bet of advertising cards may be displayed on an vide a new and improved Game apparatus, 
¢ 7 , endless web These cards are advanced inter- | Which is preferably called gun billiards, and 
to allow rocking of the grate bars for actuat-| ’ wn PAG SA eT arranged to require considerable skill in suc- 
ing the fuel and causing it to gradually slip |™!ttently, so that they ee ee ly | 
iown and off the lower end of the inclined |*'°"% @ fram In this way the cards ar 
bed nade to have periods of rest in successive 
frames After a complete cycle all cards on 
/ Machines and Mechanical Devices. | ‘2@ Web will have been presented to view 
| MULTIPLEX SHUTTLE EMBROIDERIN( 
| MACHINE I. Krust, Broadway, New Prime Movers and Their Accessories, 
OFFSET SHOE AND CAST IRON OFFSET SHOE/| York, N. Y The object here is to so con MIXER FOR GASEOUS FLUIDS I I 
GUIDE struct an embroidering machine that a plu- | THompson, 681 D Avenue, Lawton, Okla. This 
rality of fabrics in the same and different | improvement relates to the perfecting of the 
d planes can be simultaneously embroidered from | vaporization and mixing with air of the liquid 
ly the casing brow f and it is difficult), single pattern. Further, the object is to so|fuel used in explosion engines. The inven- | 
to aap t yh , oat & = - position the separate fabrics, in preferably | tion is inserted between the carbureter and GAME APPARATUS. 
staggered relation, so that access may be had/|the engine, in the intake pipe, of any explo- 
overcome dimcult a means is provided |» any of the fabrics without removing th sion engine, said carbureter and pipe being 
which may n d into the end of th yperating mechanism, and without disturbing | of ordinary construction. It supplements the | cessfully playing the game, and to afford 
broken-off am and whieh will aregy _ we the other fabrics work of the carbureter on any explosion en-| amusement to the players and the onlookers. 
“ Ne lho 1 . re aa ee pone SHUTTLE EMBROIDERING MACHINE gine, and overcomes defects due to imperfect gd a gs — use is mate 
a xhoe to the end of a pipe, the shoe having | J- Krusi, 725 Broadway, New York, N. Y. This| carburetion 2 : samen mighens. = henanneed having 
meonn % , the broken-off pipe, to af-| invention relates to a machine which is PACKING BOX w. T SNELL, Bisbee, Se ee anne for supporting Ayremes, 
ford means to fasten a superposed casing upon |®4apted to embroider on a plurality of strips| Ariz. In this case the invention is directed eaiien i As as Rae of a manually-con- 
the broken-off section 4 sectional view is|0f fabric simultaneously While possible in/to a packing box which is adapted for use on Hes oe a anseiing nag bo ma rom 
shown of the lower end of this finding tool | the past to embroider on two separate strips/plungers of pumps and also on piston reds | states pe Bm Ae a om gi ote di 
and connection of fabric, no machine has been found which |and valve-stems, the object being to provide 7 al : , ~ ae all. In the accom- 
is practical that will embroider a greater|a new and improved form of packing devic« Iptreaaiteagy. usteetiee gad game apparatus is 
Hardware and Tools, number of strips of fabric than two with any|which will effectively prevent leakage and | shown in a perspective view. 
VISE.—T. T. Meaerman and B. F. Prarr, | 2stee of success. One of the objects, there-| which is simple in construction Pertaining to Vehicles, 
Central Point, Ore. ‘This invention provides | fre, Is to provide @ device which will em-| O11, BURNER.—W. E. Fiswer, 829 West} WIND SHIELDS.—J. 0. Horsaver, 225 
broider not only a plurality of strips of fab lMain Street, New Iberia, La The object of | West Forty-ninth pe Prone OR, _ 
J b ea an, New 
ric in the same vertical plane, but also @/ 145, improvement is the provision of a simple | york, N. Y. This invention has i ean more 
plurality of strips of fabric in different ver sensitive device for regulating the feed of | particularly i” eTe ‘ e ext 
tical planes = Os. : oe ; | particular y to the combination with a vehicle 
oil and steam to the burner, operated by the | having a front seat and a back seat, of a 
CUTTING OUT AND MOLDING MA-| pressure of steam generated, which will retain} wind shield mounted adjacent to the front 
CHINE Kk. L. PourTauporpe, 13 Rue du Fau |the pressure at practically a constant prs |se>t and movable into an operative position 
bourg Montmartre, P » France. The pres-| determined level, and wherein the said level] relative to the rear seat, the wind shield 
ent invention has reference to a machine for| may be varied being movable into an operative position to- 
molding and cutting out, according to cer! INTERNAL COMBUSTION ENGINE OF | ward the front seat. 
tain patterns or models, objects of any de-| nig TANDEM TYPE.—T. Rrasy, Station Ho-| RESILIENT WHEEL.—J. W. Ennicnt, 862 
mes chap we ~~ meargergneres 3 agape 1 Dumfries, Scotland This invention re-|Tehoupitoulas Street, New Orleans, La. "This 
04 ‘sic weaanien ite Ue See eee Sh CNSR peepee eo the | invention relates to elastic tires or rims for 
sclieneialin ak ait Unie. tank Se especially adapted tand m type, and a ergmegn of wll pepo |the wheels of motor cars, carriages and other 
to bard gubetances. ouch as marble. carz. vertical type, working on ere ete road vehicles. The wheel will serve all the 
Ad oy F ’ Otto cycle, and the invention consists 1M | purposes of a vehicle wheel with the usual 
eae ens he Se supplying in such engines a supplemental pneumatic tire, by imparting thereto smooth 
SMOKING DEVICE H. E. Coates, 1111% | charge of gas. air or gaseous combustible mix- and easy riding, and, at the same time, obviat- 
J ye Street, Sacramento, Cal. The object of | ture under pressure to the power cylinder over ing the temporary uselessness of the latter, 
this invention is to provide a new and im-|and above the ordinary charge drawn into the as is the case in a puncture or leak in the 
proved smoking device, more especially de-| cyl}inuer by suction, the said supplemental quan-| tire. The wheel takes up both horizontal and 
signed for use as an advertising medium in tity being admitted in accordance with th: vertical thrusts against the outer rim of the 
cigar stores and other places, and arranged | requirements of the load, but preferably only wheel. The construction readily admits of 
to simulate a person in the act of smoking | being brought into operation to meet an over-| aoeegs to resilient members and provides for 
a cigar, cigarette, pipe or other smokers’ | load. members being held positively in place. 
article By use of actuating mechanism, means 
are cmployed to express contrast between Railways and Their Accessories, Note.—Copies of any of these patents will 
qualities of a good and a bad cigar RAILWAY TRAIN AIR-PIPE COUPLING |be furnished by the ScrentrFrc AMERICAN for 
HEMP BREAK.—F. O'Ner1, Jr., Paris| SYSTEM.—G. C. Reap, Davenport, Toronto,|ten cents each. Please state the name of the 
| Ky. This inventor provides a break arranged|Can. This invention provides coupling de-| patentee, title of the invention, and date of 
VISE. ito subject the material successively to thelyices for the air operating train service| this paper. 
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LEGAL NOTICES 


ATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
@& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 








All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc.. in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, ete. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 


Branch Office, 625 F Street, Washington, D. C. | 





Classified Adverti t 

Advertising in this column is 7) centsatine. No\ess 
than four nor wore than !2 lines accepted. Count 
seven words to the tine. Ali orders must be accom- 
panied by a remittance 





AERONAUTICS 


FLYING ALL WINTER-—Greatest Money Maker in 
the World. We make you a Pilot in 10 lessons—$200—We 
stand all breakage For further particulars address 


Stevens & Beatty, 282 9h Ave., N.Y 


AUTOMOBILES AND MOTORCYCLES 


AUTOMOBILES, $50.00 up; Motorcycles, $20.00 up; 
guaranteed for one year, shipped freight prepaid. 
Largest list and lowest prices in the world. ing, 
Automobile Broker, Dept. 8. A., 215 West 125th Street, 
New York City. 


BUSINESS OPPORTUNITIES 


REPRESENTATIVES WANTED in every territory 
to sell high grade staple product on profit sharing basis 
to power plants of all description. Excellent side 
line. Full gertiontass oo application to P. VU. Box 404, 


Newark, N. J. 

SELL YOUR GOODS IN SPALN—Correspondence in- 
vited from American manufacturers and inventors desir- 
ing representation in Spain. Willing to pay casb for any 
goods handled. Referenc Board of Stock Exchange, 
orany bank in Madrid, G. L. Quesada, Stock Exchange 
Broker, Goya 28. Madrid, Spain. 






FOR SALE 
SECOR KEROSENE ENGINES direct connec- 
ted to generators, 1-6 H.P., D.C. to 3% K. W 
Dynamo. 2-4 H.P., D.C. to 24 K. W. Dynamo. 
42% H.P., D.C. to 14g K. W. Dynamo. Brand 
new—write for low prices. Modern Machinery Com- 
pany, 115 Broadway, New York City. 


WANTED 





|} the result which you desire, as the facts are 


» 

















Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 


ters as patents. subscriptions, books, etc. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 


(12622) W. M. says: Would it 
need a complete circuit for each light, in or- 
der to operate a battery of lights separately, 
one push button to a light? Is there any way 
of wiring in order to do this with one circuit? 
Can it be done with one return wire and a 
multiple of outgoing ones? Could it be done 
in any way by throwing a resistance in or out 
of the circuit? If a person was entirely with 
out money, and had several ideas which he 
wished patented, how could he protect him 
self so as not to lose his patent rights when 
disclosing the idea to a prospective backer? 
Would an affidavit do? Is a new combination 
of old elements patentable? Is a new appli 
eation of old elements patentable? A. Your 
“battery of lights,” we take it 
means a number of lights, each one of which 
is to be independently controllable at will; it 
is, of course, necessary, to do any work with 
an electric current, that a closed circuit be 
provided; therefore, in this case, if you were 
lights, you would need five 
switches, one switch being connected in series 
with one lamp, all of the lamps and all of 
the switches being in circuit with your source 
of supply Your question concerning the sin- 
gle return wire and the multiple of outgoing 
ones is therefore correct We know of no way 
whereby the use of a resistance would effect 


expression, 


using, say, five 


understood.—There is no form of protection 
provided for under the patent laws except a 
patent, and there is no other course open to 
an inventor but to file an application. The first 
one to conceive an invention is entitled to a 
patent, though he defers the applica 
fion, provided, however, that he has been dili 
gent in completing the invention, which under 
the law may be done by filing an allowable 
application for a patent, or by the prompt 
construction of a full-sized operative device. 
The inventor should be in a position to prove 
by the testimony of competent witnesses the 
disclosure of the invention at a given date, 
and also establish the date of each important 
step in the development of the invention, by 


even 








the production of verified sketches, models, 
and other data. Where it is not possible for 
an inventor to file an application, nor to con 


| Struct a full-sized operative machine, and he is | 


PATENT WANTED. Owners of processes for ex- | 


traction of aluminum from kavlins; address particulars 
and royalty expected, W. Marshall, #8 Union Oil 
Building, Los Angeles, California. 


WANTED-—A man or woman to act as our informa- | 


tion reporter. All orsparetime. No experience neces- 
sary. $50 to $300 per month. Nothing to sell. Send stamp 
for particulars. Sales Association, & Association Bldg. 
Indianapolis, indiana. 


WANTED-—-COMPETENT MECHANIC to de- 
velop and build a 34% ton truck chassis. In answer- 
ing state nature of experience and salary wanted. 
Reply to N. B. Higbie, 1240—76 W. Monroe Street, 
Chicago, Illinois. 


MISCELLANEOUS 


MONEY-MAKING FARMS throughout 16 states; im- 
Proved, one to 1000 acres, $lu to $100 an acre. Stock and 
tools included with many, to setile estates quickly. 
Mammoth illustrated Catalogue “No. 4” free . A. 
Strout, Ss: ation 15, 47 West s4th Street, New York City. 





INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY,-— You will fina 
luqairies for certain ciasses of articles numbered in 
consecutive order. If you manufacture these gvods 
write us at ouce and we will send you the name and 
address of the party desiring the information. There 
‘s no charge for this service. In every case it is 
necessary te give the number of the inquiry. 
Where manutacturers do not respond promptly the 
inquiry may be repeatea MUNN & CO., Inc, 





Inquiry No. 9:24:2.—Wanted, addresses of makers 
of bag valves. 


Inquiry No. 9243.—Wanted, address of maker of 
Rover's monogram embossers. 

Inquiry No. 9244.— Wanted, address of manufac- 
turers making rollers, scrapers, and driers suitable for 
making soap leaves. 

» Inquiry Ne. 9246.—Wanted, addresses of parties 
aving raw materials or minerais containing potash in 

any form. 

Inquiry No, 9247.—Wanted, to buy a Parmelee 
aerated water. d 

Inquiry No. 9254.—Wanted, the name and address 
of manufacturers of lead pencils and pen bv lders, such 
as are used for printing ac vertisements on. 

; Inquiry No. 9:255.—Wanted, to buy a patent rol- 
er, @ ball-bearmmg axle. which could be purchased on a 

royalty basis; it must be cheap and fully proved. 

Inquiry No. 925. Wauted addresses of parties 
having Pitchbiende deposits, if able to ship ore. 

Inquiry No. 9257. Wanted addresses of firms 
selling second-hand water turbines. 

» Inquiry No. %258.—Wanted addresses of parties 
aving gem materiais to offer in any part of the world. 
Inquiry No, %259,—Wanted to buy a machine for 

removing the coating of a filbert. 

, Inquiry No. 9260,—Want addresses of parties able 
0 = corandum, garnet, flint, emery or any material 

Suitable as an abrasive. 

Inquiry No. 9261.—Wanted, a manufacturer to 
make card games. 

‘ Inquiry No. 926:2.—Wanted, to buy a glass which 

5 # conductor of electricity, and tne address of the 

makers of the same 

Inquiry No. 9263.— Wanted, name and address of 
Manufacturer of ang stretchers with clamps, 
which is capable of being folded up. 

Inquiry No. 9% .— Wanted, the name and address 

manufacturers 0: Pitting Machines. 


| object, they perform additional functions 


|} mere sum of the results of the individual ele- 





making every effort to do so, then delay should | 
not militate against him if he can prove pri 
ority in the conception, disclosure, ete. A new | 
combination .of old elements is patentable, 
when by the action of the elements upon each | 
other, or by their joint action on a common | 
and | 
than the 


additional effects, something more 
ments. The mere new use of an old device 
is not patentable; there may be something 
more involved, however, and the actual facts 
of the case should be submitted. The above 
answers to your patent questions are given by 
Munn & Co., Patent Attoineys, 361 Broadway, 
New York. 

(12623) E. M. asks: 1. How does the log 
unwind the rope according to the velocity of 
the ship? Also send me a good idea of a 
log, describing it fully. A. Your question 
about a ship’s log seems to refer to the old 
form of log. which was hove in the old days 
in each watch or when the ship went 
a new This log is a quarter of a 
circle or a triangular board weighted upon 
one edge with lead, so that it will stand up- 
right in the water with that side down. In 
each corner is a hole. The log line has near 
its end three short lines attached. One of 
these ends is fastened to the corner of the 
log which will stand up when the log floats 
with its weighted edge down. The other two 
lines wooden pins attached to them. 
The pins are put into the holes in the other 
two corners of the log. The leg is thrown 
overboard. It floats upright in the water 
where it falls and remains there. The ship 
sails on and draws the line out for one min- 
ute. At the end of this time stout sailors 
seize the line as it runs out and hold it fast. 
The sudden jerk of the line pulls the pins out 
of the holes in the log, and it is drawn in 
aboard the ship by the line attached to the 
upper corner. The length of line which runs 
out in a minute is told off by the knots on 
it. and gives the knots per hour which the 
ship is making. Many other forms of logs 
are now in use which trail behind the ship 
and rotate. turning an indicator which reg- 
isters the number of knots or nautical miles 
run by the vessel. We think the old-fash 
ioned log is not much used to-day. 2. How 
does the atmosphere force the water up in a 
siphon? ~ A. In a siphon the tendency is to 
form a vacuum in the bend at the top of 
the tube, because the water in each arm pulls 
down on its own side. Since one side is al- 
ways longer than the other, the water in 


upon 
course, 


have 














Get Action: 








The aeroplane in flight, the racing motor car, the 
thoroughbred taking a fence, the ball player stealing 
second—none of these are too fast for a 


SPEED KODAK 


tigmat lens, - - 


No. 1A Speed Kodak, for 2% x 4% pictures with Zeiss Kodak Anas- 


No. 4A Speed Kodak, for 44% x 6% pictures with Zeiss Kodak 


tigmat lens, - 


EASTMAN KODAK COMPANY, 
RocueEsTER, N. Y., The Kodak City. 


Catalogue free at the 
dealers or by mai, 


$60.00 


Anas- 


- 90.00 











one side is heavier than it is in the otber, 
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“‘That coupon 





eal _ 
es) teats 





= 


gave me my start”’ 


“It’s only a little while ago that I was just where you are 


now. My work was unpleasant; my pay was small. 


I had 


my mother to take care of, and it was tough sledding trying to 


makeends meet. I hadn’t had much schooling. 
enough to fill any better job than the one I had. 
“One day I saw an advertisement of the American 
It told how other men got better positions 
and bigger salaries by taking their courses. I didn’t 
see how a correspondence school could benefit me, 
but as long as it didn’t cost anything to mark the 
coupon I thought it was worth investigating at least. 
I marked the coupon and sent it in on the next mail. 
“ That was two years ago, and now I’m drawing 
more every week than I used to get in a month.’ 
If you want a better position, if you want to get 
into congenial work, if you want a salary that's 
worth while 


SIGN AND MAIL THE COUPON NOW 
American School of ence 


Chicago, IIL, U. S. A. 


I didn’t know 


A School of C 


di Chicago, U. S.A. 





Please sendl me your Bulletin and_advise me how 1 
can qualily fur the position marked “"S.i. Am. 3-30-12 
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and thus the flow ia toward the longer arm 
of the siphon As the 
there is a tendency to pro 


there he 


| 
water in the a ex. 


arm is pulled up 


duce a vacunun pressure of the 


air en the water in the pond reservolr 


from which the water is being drawn forces 


the water up into the short arm of the tube, 








and so the ff is continuous rhis you will 

find xplained mn all the text-books of ele-| 

mentary physi< such as are used in the} 

high H | 
NEW BOOKS, ETC. 


Twcreasine Human Brriciency 1x Bost- 
A Contribution to the Psychology 


NESS 
of Business. By Walter Dill Scott. | 
New York: The Macmillan Company, | 
1911. Svo.; 339 pp. Price, $1.25 net. 


The modern business man, Prof. Scott reminds 
us, is the true heir of the old magicians; his touch 
increases the value of things tenfoid. The selec- 
vi handling of men is a factor of prime im- 
By judicious applica- 
great increase in 
“We have 
a choice between wearing out and rusting out. 
Most of 
process We cannot 
ment, but we must admit that another tenet of the 
writer's is indisputable-—that many confuse over- 
work with what is really underwork accompanied 
by worry or unhygienic practices Prof. Scott 
advocates spurring the worker to greater effort by 
& studied use of the good example, the competitive 
spirit, Increased remuneration, and assured con- 
centration, and declares it possible by these means 
to Increase the average efficiency fifty per cent. 
We may demur before the sweep of some of the 
writers arguments and conclusions, but we must 
admit the suggestive power of the work, which is 
wonderfully well written and makes fascinating 


reading 


tion 1 





portance in any industry 
tion of the laws of psychology 
individual! efficiency is brought about 


us have unwittingly chosen the rusting 


wholly accept this state- 


Tue Destan or Waris, Bins anp GRaIN 
Evevavorns. By Milo 8. Ketchum, C.E. 
New York MeGraw-Hiil Book Com- 
many, 1911. Svo.; 556 pp.; illustrated. 
"rice, $4 net. 

This is a second edition containing one hundred 
Retaining-wall 
design has been the subject of much diverse spec- 
ulation and theory The solutions of Rankin and 


and fifty pages of new material 


| instruction 





Coulomb are presented In separate chapters, with 
Cain's formu- 
In the 


full diagrammatic demonstrations 
jas and Trautwine’s rules are also given 
second main division of the work the design of | 
coal and ore bins with foundation | 
and elevation plans of the bunkers and bins of the | 
Lackawanna Steel Company Part III takes up 
the design of grain bins and elevators. As rein- 
forced concrete has come into quite general use 
for retaining wails. dDins, and elevators, consider- 
able apace is devoted to the theory and formulas 
In fact, | 
| 


is considered 


governing this method of construction 
concrete, both plain and reinforced, forms the sub- 
ject of a lengthy appendix. Other appendices give | 
definitions of masonry terms, specifications for 
wonry, and specifications for steel struc- 
The work is a very thorough exposition of 


stone m 
tures 


an important branch of building science 


Wiptn aND ARRANGEMENT OF 

4 Study in Town Planning. 
Mulford Robinson. New 
York: The Engineering News Pub- 
lishing Company, 1911. Svo.; 199 pp.; 
illustrated. Price, $2 net. 

The author has been a close student of Town 
Pianning, and has had exceptional facilities for 
observation and the interchange of ideas, both 
here and in Europe He is not an illogical ex- 
tremist, either from the artistic or the utilitarian 
point of view: he does not, for example, unquali- 
flediy endorse the standardization of thorough- 
fares Private interest has been given its share 
of consideration together with public welfare. The 
problem of transportation is treated with the 
respect due t ite gravity In short, the writer 
aeema to have overtooked few of the factors neces- 
sary to the wise planning and artistic treatment 


Tue 
STREETS 
By Charles 


of the city lay-out 


Tare Oriar or Lire. Being an Account 
of Experiments with Certain Super- 
heated Saline Solutions in Hermetically 
Sealed Vessels. By H. Chariton Bas- 
tian, M.D., F.R.S. New York: G. P. 
Putnam’s Sons, 1911. 8vo.; 119 pp.; 
iustvated. Price, $1.50 net 

Bastian has conducted a 

systematic research into the origin of living 

matter. His experiments have been so dependent 
upon minute attention to detail, and his conclu- 
sions 80 opposed to the generally accepted theories, 
that the learned societies have hesitated to en- 
dorse these experiments and conclusions. In brief, 
his studies have led him to believe that, far from 
the life-originating process having occurred only 
once, in the dim past of the earth's existence, that 
process is being repeated daily; that is, he is an 
and exponent of, so-called 


For many years Prof 








ardent believer in 





Prof. Bastian meets 
with vigcrous argument the suggestion that the 
bacteria found in his experimental tubes are dead 
previously contained in the fluid and 


spontaneous generation,”’ 


orva nisms 
destroyed by subsequent heat 
dead 


organisms grow and multiply. His earnest 


A Princely Gift for Technical 
Education 


(Concluded from page 289.) 

educational plant truly 
unique It is now to develop 
from the beginring a harmonious plan 
which shall be based on the experiences 
of half a century of successful technical 
Such plans 
been considered in a tentative way at dif 
ferent times since it 
for the Institute to move from its present 
place in the heart of Two of the 
suggestions are here One of 
them was drawn at the time when an in 
grouping 


campus 


bankment, an 


possible 


have of course 
has seemed possible 


toston 
presented. 
land location seemed possible, 
the larger departments 
with an administration 
front, the power plant 
side, and the athletic grounds, symmetric 


about a 
building for the 
entirely at one 


ally surrounded by society houses and 
dormitories These suggestions as to 
buildings are approximately correct with 


reference to floor space, but of course in 
another location would be necessarily 
much modified in arrangements. The pen 
and ink sketch which is presented is an 
architect's conception of the possibilities 
of the Charles River embankment site. It 
is the general development of a sugges 
tion made by Prof. Despradelle of the 
Architectural Department of the Institute, 
who a number of years ago at the request 
of a large owner of property here, pre 
pared a sketch which has been modified 
and extended to accord in a way with the 
location now selected. While this cannot 
be considered in any way authoritative it 
does show the splendid opportunities that 
this site will present for the erection of 
a harmonious and dignified group of edu- 
cational buildings. It will then be seen 
that for the Institute of Technology the 
gift means the possibility of supplement 
ing the splendid location by a plant and 
equipment second to none of the kind in 
the world 

When the Royal Canadian Commission 
on Industrial Technical Education visited 
three months ago, a group of 
other in this 


toston only 
men better fitted than any 
world by their recent experience for an 
opinion that is worth having, the 
inspected the Institute of Technology 
They expressed the highest opinion of its 
efficiency. “We think no school in the 
world is ahead of it,” said Dr. Bryce of 
this Commission. “The people of Boston 


members 


and its own graduates may well feel 
proud. Some schools have better build- 
ings, but no other one seems to have 
teachers so well adapted to the work.” 


said another commis- 
sioner, “to find such marvelous equip- 
ment in such plain factory buildings.” 
The anonymous gift will afford to the In- 
stitute the means for remedying a part 
of this criticism, and far establishing its 
present superior equipment in conditions 


“It astonishes us,” 


of more ample space, in which its value 


may be even greater 

What this gift means for the world is 
an exceedingly important consideration. 
It evidences in the first place what has 
already forth in the ScrenTiric 
AMERICAN that the business world is aware 
of the need of technically trained men. 
It is not here to repeat the 
story of Dr. Maclaurin in his recent tour 
through the West where at alumni din- 
ners in Philadelphia, Washington, Chi- 
cago, Minneapolis, Pittsburgh, and Roch 
ester, the strong commercial men met him 
and expressed to him their conviction 
that technical education is the education 
for the future large business man. Such 
instruction can be ‘secured only in institu- 
tions especially fitted for this work, and 
the present gift is the most convincing evi- 
dence of the existence of this opinion. 

When the business man in touch with 
large affairs is ready to give so much of 
his money to a technical institution it is 
the highest evidence of the belief of the 
business world in the value of technical 
education. The truth is that technical 
training is coming into its own. It is the 
most recent important development of 
education, the whole history of which in 
this, or indeed in any other country, lies 
within the past half-century. For the 
world the gift to Technology is important, 


been set 


necessary 


He declares these | for it is but the beginning of support by 


business men of the educational institu- 


aim is te induce scientists to repeat his experi- j}tions which train their students to be 


ments, so that his conclusions may be vindicated 
Jecause it is as yet uncorroborated Bastian's work 
cannot be accepted by scientific men. The reason 
wae given editorially in last week's Screntiric 
AMBMICAS, 


“usable,” and makes of them important 
factors toward the improvement of busi- 
hess, 

In his President 


conversations with 


| view. 
j}are only just beginning to realize the pos- 


Maclaurin the donor shows 
looking at the question of future educa- 


that he is)series 
new 


which the spectra of 
may be recalled 


of changes 
stars present. It 


tion from the strictly business point of|that Nova Persei, of 1901, the only other 


sibilities open to us through modern 
methods of business efficiency and the use 
of specially trained experts. It is only 
the fringes of possibility that have thus 
far been touched, and he says through 
proper methods there must arise develop- 
ments that will be simply astounding. 
And he, the modest giver, is a type of the 
business man of large outlook, for which 
the country is famous. 

And now, in closing, a few words about 
what the Institute of Technology is pro- 
Of course every one is agog 
when the new 


posing to do 
asking, 
will be erected? 
great group of school buildings is not a 
matter to be done offhand, like ordering 


and is 


The establishment of aj gas 
counter 


He believes that in this country we|new star discovered while still increasing 
in brightness, 
spectrum on the first day, which however 
resembled that of the 
Orion, and not that of Procyon. 


also showed a dark-line 


typical stars in 


The probable theoretical ex}jianation of 


the phenomena of new stars has already 
been discussed in these columns, in con- 
nection with Nova Persei and the previous 


Nova Geminorum of 1908. 
The most satisfactory theory so far pro- 


posed seems to be Seeligus’s, according to 
which the remarkable increase in lumin- 
osity 


of the star is due to its collision 


with a nebula, i. e., a cloud of meteorites, 


buildings | or cosmic dust, with perhaps more or less 


accompanying them. Such an en- 
would bring about the fal! of 
great quantities of meteoric material upon 


a suit of clothes from the tailor. It is|the star's surface, with enormous velocity, 


a work that requires time and considera- 
tion. The Institute has now the oppor- 
tunity to build harmoniously and con- 


due principally to the attraction 
star itself. 


star's 


of the 
These particles, striking the 


atmosphere, would become incan- 


sistently, and this will be done with the|descent, being heated by friction just as 


greatest possible preparation for the fu- 
ture. All the circumstances are unusual, 
the site, the financial support and the im- 
portance of the school, and for that rea- 
son the manner of procedure is unusual. 
For a year the instructing staff has been 
at work, each group with the needs of 
its own department. 
been made as to room required and con- 
sideration has been given to the best dis- 
position of the rooms. The instructors 
have been sent to other institutions to 
observe what in them there might be of 
the practical and efficient. Thus all the 
facts are to be gathered that may prove 
of importance to the new plant. Then| 
there are the engineering problems to con- 
sider, and in an area of fifty acres, with 
the inter-relations of buildings and other 
constructions, grounds and undergrounds, 
there will be many of them. Toward the 
solution of these, John R. Freeman of 
Providence, one of the country’s leading | 
engineers has volunteered his services for 
a number of months the coming season 
Then when educational and engineering 
problems have been pretty well consid- 
ered, the architects will begin their work 
By this method whatever of beauty in| 
the architecture the specialists may be | 
able to secure, the buildings and the land} 
will be fundamentally prepared for their | 
ultimate purposes. 

All these things will require time. The 
New Technology will be no Aladdin’s pal- 
ace to spring up in the twinkling of an 
eye, but at the same time it will contain 
the lamp of enlightenment that is greate: 
than that of the Chinese yeuth, for by 
constant rubbing it will illuminate and 
better the whole human race. 





The Heavens in April 

(Concluded from page 290.) 
has been prepared. The three bright stars 
at the top are visible to the naked eye and 
are shown on the larger map, the bright- 
est being Theta Geminorum. Those of the 
seventh magnitude can be seen with an/| 
opera-glass, those of the eighth with a 
field-glass of fair power, while the stars 
of magnitude 8% will require a powerful 
field-glass or a small telescope. There is 
nothing as bright as magnitude 9.5 be-| 
tween the Nova and the groups of stars | 
above and below it, so that this chart 
will suffice for its identification until its 
brightness falls below this limit. 

The spectrum of this interesting object 
has of course been carefully observed. 
Photographs taken at Harvard on March 
13th showed a spectrum closely resembling 
that of Procyon, with dark hydrogen lines. 
On the following night a marked change 
had occurred, the hydrogen lines being 
bright on the edge toward the red, so 
that the spectrum closely resembled that 
of other new stars which had previously 
been observed. Photographs taken on the 
13th at Ann Arbor showed the same bright 
lines. Prof. Pickering explains the ap- 
|parent discrepancy by suggesting that the 
|bright lines may at that time have been 
too narrow to show on the Harvard pho- 
tographs which were taken with an in- 
strument (objective prism) of quite dif- 
ferent type from the slit spectroscope 
used at Ann Arbor. 
| In any ease it is clear that there will 
be preserved in this case a good record 
of the early stages in that remarkable 





phere, but to a far higher degree. 


meteors are on entering the earth’s atmos- 
If the 


meteoric material was comperable in 


cuantity with the mass of the star’s at- 


mosphere, the whole surface of the star 
would be heated to an exceedingly high 
temperature. At the same time violent 


Computations have|currents would be set up in the atmos- 


phere, which might explain the great dis- 
placement and complexity of the spectral 
lines. When once the star passed out of 
the dust cloud, its surface would receive 
no fresh supply of heat, and would very 
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Enlarged view of the region about 
Enebo’s Nova. 


rapidly cool. The influence of the whole 
encounter upon the star, though enormous 
at the surface, would be only skin-deep, 
which accounts for the fact that these 
new stars, after only a few years, return 
to their original brightness, or nearly so. 
The theory thus sketched, though in 
the main very satisfactory, does not ex- 
plain some things, notably the fact that 
Nova Persei, and now the present Nova, 
when caught “on the rise” showed a spec- 
trum closely resembling that of an ordi- 
nary star. It may be hoped that the ob- 
servations in this present case will help 
to clear up this difficulty. 

With regard to the distance and real 
brightness of the Nova, we can only judge 


| by analogy with those previously observed, 


which have in all the cases investigated 
been found to be beyond the range of 
exact measurement, and certainly not less 
than 100 light-years from the sun. If the 
present Nova is at this distance, it must 
at maximum have been not less than 
forty times as bright as the sun, and this 
is likely to be far too low an estimate. 
Princeton University Observatory. 


The World’s Fleets—Enormous 
Increases 

T is a noteworthy fact, and one that 

does not appear to have received its 
proper measure of attention yet in this 
country, that at the present moment the 
principal nations of the world are about 
to embark, or have already begun work 
upon, naval programmes of almost unpre- 
cedented magnitude. By a curious coinci- 
dence this potent fact synchronizes with 
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a demand for naval reduction, both here 
and in England, which, though probably 
not larger, at any rate considerably 
louder than usual. It is proposed to set 
forth briefly what these new programmes 
are and what they portend, so that rea- 
sonable men may judge for themselves 
whether the moment has arrived when it 
would be wise, or even sane, to cut down 
an already very modest annual prto- 
gramme of two armored ships. 

The French Chamber of Deputies has 
at last decided upon a definite scheme or 
“organic law” governing the expansion of 
the navy for the next few years. This 
nation has now in hand four dre: idnoughts 
of 23,500 tons, armed with twelve 12-inch 
guns apiece, while in 1911 were completed 
the six formidable ships of the “Danten” 
class, carrying four 12-inch and twelve 
9.4-inch. The new programme provides 
for the laying down of three dread- 
noughts this year, two in 1913, two in 
1914, four in 1915 and two in 1917, and 
of these the first three will carry ten 
13.5-inch guns in five center-line turrets. 
Six scout cruisers are also to be built, 
and the total cost of the whole scheme is 
estimated at $285,000,000. It is worth 
remarking that the only criticisms to 
which the programme has been subjected 
take the view that in face of the strength 
of the German fleet in the north and of 
the growing naval power of Italy and 
Austria in the south of Europe, the pro- 
posals are not sufficient to meet the legiti- 
mate needs of the country. 

In the ease of Russia, Admiral Grigoro- 
vitch, who was appointed Minister of Ma- 
rine less than a year ago, finds much less 


is 


trouble in getting money for naval ex- 
pansion than his predecessors. Four 
dreadnoughts with twelve 12-inch guns 


apiece have been launched in the Baltic, 
and in October three, to be armed with 
ten 14-inch, were laid down on the Black 
Sea. A new programme for the Baltic 
has now been prepared by which the 
strength of the fleet in those waters is 
to be raised to 16 renee a 8S battle 
cruisers, 16 small cruisers, 72 destroyers 
and 24 submarines, the total cost of the 
necessary work being $250,000,000. In 
the present year it is proposed to lay 
down four battle cruisers of 28,000 tons, 
armed with either eight or ten 14-inch 
guns, their individual cost being, owing 
to the high cost of construction in Russia, 
no less than $20,000,000. 
Perhaps of the greatest 
importance to America, however, is the 
proposed increase in the Japanese fleet. 
At present this nation has no all-big-gun 
ships in service, but the “Aki” and “Sat- 
suma,” armed with four 12-inch and 
twelve 10-inch apiece, are very formidable 
“Tsukuba,” 


interest and 


ships, as are also the cruisers 
“Ikoma,” “Kurama,” and “Ibuki,” all of 
which have four 12-inch for their main 
armament. The dreadnoughts “Kawachi” 


and “Settsu,” each carrying twelve 12- 
inch, are approaching completion, while | 
four battle cruisers, to be armed with 
eight 14-inch, are on the stocks, one in 


England (“Kongo”) and three in Japan 
(“Hiyei,” “Haruyga,” and “Kirishima”). 
A battleship of 30,000 tons (“Fusoo”’) 
to be laid down at Kure shortly, and it is 
stated by the Jiji Shimpo that 15-inch 
weapons will be mounted in this ship. 

Already, therefore, there are seven 
dreadneughts building or about to be laid 
down for the Japanese fleet, besides which 
there are six ships completed which may 
be regarded as equal to many early ves- 
sels of the single caliber type. On top of 
this ambitious scheme of work it was an- 
nounced recently by the Asahi Shimbun 
that Admiral Saito, Minister of Marine, 
has laid down as a minimum programme 
for the period from 1913 to 1920 the con- 
struction of eight battleships and eight 
cruisers of the super-dreadnought class, 
all to be completed by the latter year. 

It is well known that the provisions of 
the German navy law are to be extended 
this year, probably by six, possibly by only 
three battle cruisers, though at the mo- 
ment no authentic details are available.* 
With regard to Japan, however, there are 
the following important facts to be con- 


is 








* Germany's answer to the recent speech of 
Winston Spencer Churchill, First Lord of the 
British Admiralty, is given this week by the 
submission to the Federal Council of the new 
Navy Bill unaltered. 

The measure, according to th Nord- 
Deutsche Allgemeine Zeitung, calls for an ex- 
tra battle squadron, for which three additional 
battleships and two cruisers are to be coli 
stricted before 1920. The estimated addition- 
al unnual cost is $24,250,000 in 1912, $31,750,- 
000 in 1913 and $28,500,000 yearly after that. 
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the new Lubricant aphite 


sidered. Should the new programme be 
adopted and executed to time Japan will 
in 1920 possess twenty-three ships of the 
all-big-gun type, that is to say, the seven 
under way or authorized, and the 
provided for in Admiral Saito’s 

Only two of these ships, the 
“Kawachi” and “Settsu,” will carry a gun 
as small the 12-inch. Now, even if 
the policy of laying down two ships a year 
for the American navy be continued, what 
will be our position in 1920? It is the 
practice now to complete the ships rougbly 
three years from the date of their author- 
ization, that the newest and latest 
vessels available in 1920 would, if this 
policy be continued, be those provided for 


now 
sixteen 
demands 


as 


so 


in 1917. The strength of the American 

dreadnought fleet in 1920 would thus be 

as follows: 

Authorized Ships Number 
1005 “Michigan,” “South Carolina” 2 
1907 “Delaware,” “North Dakota”. 2 
_. ee tele 2 
1909 Wyoming,” “Arkansas” 2 
1910 “New York,” “Texas”........ 2 
vil “Nevada,” “Oklahoma” ..... 2 
1912 Prospective programme ...... 2 
1915 Prospective programme .. 2 
1914 Prospective programme ...... 2 
1915 Prospective programme ...... 2 
1916 Prospective programme ...... 2 
1917 Prospective programme ...... 2 

0 PN ee con ae 

Of the above ships the first eight are 
armed with 12-inch guns. The point to 
be borne in mind, then, is this. Even if 


America continues to lay down two dread- 
noughts or super-dreadnoughts a year her 
strength in this type of ship in 1920 will, 
with that of Japan, be as 
follows, the assumption, of course, 
that the new Japanese programme 
adopted and completed to time: 


as compared 
on 
is 
COMPLETED DREADNOUGHTS 1920. 
America. Japan. 


IN 


Armed with 12-inch guns.. 8 4 
Armed with 14-inch gunms.. 4 + 

Armed with 14-inch or 
ee WE .ci.cecdevon 12 17 
4 25 


It is surely only necessary to enumerate 
the facts to impress upon the country the 
the position and the folly 
of even thinking of reduction. 


seriousness of 


Requirements for Military Aero- 
planes and Aviators 


NNOUNCEMENT was made by the 
War Department on January 22nd 
last that eight or ten new aeroplanes 


would be added to the Signal Corps equip- 
ment between March Ist and June 30th. 
Brigadier-General James Allen, Chief of 
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the Signal Corps, is making use of the 
| $65,000 remaining out of the $125,000 ap- 
propriaticn of last year for this purpose. 
He has formulated a number of require- 
ments that the new machines must ful- 
There will be two types of machines, 
and weight-carrying 
an- 


speed machines 
The requirements, 
as follows: 


viz., 
aeroplanes. 
nounced, 


as 

are 

Requirements for Weight-carrying 
Military Aeroplane. 


1. It must carry two persons with the 
seats so arranged as to permit of the 
largest possible field of observation for 
both. 

2. The control must be capable of use 
by either operator from either seat. 

3. The machine must be able to as 
cend at a minimum rate of 2,000 feet in 
10 minutes while carrying a weight of 


10 pounds, and the amount of fuel stated 
in paragraph 4. 





be sufficient 
continuous 


must 
of 


4. The fuel supply 


for at least four hours 


, | flight. 


5. It must be easily transportable by 
} road, rail, and easily and rapidly as- 
sembled and adjusted. 

6. The starting and landing devices 
must be part of the machine itself, and 
it must be able to start without outside 
assistance. 

7. The engine must be capable of throt- 
tling to run at reduced speed. 

8. The engine will be subject to an en- 
durance test in the air of two (2) hours 
continuous flight. 

9. The aeroplane must develop a speed 
in the air of at least forty-five miles an 
hour. 





etc., 


10. The machine must be capable of 
landing on and arising from plowed 
fields. 





11. The supporting surfaces must be of 
sufficient area to insure a safe gliding 
angle in case the engine stops. This will 
determined by a test during calm 
atmospheric conditions; at an altitude of 
1.000 feet the engine will be entirely cut 
off and a glide made to the ground. The 
horizontal distance between position of 
cut-off and landing must be at least 6,000 


be 


feet, or at other altitude at the same 
ratio. 

Nore.—In case the weight-carrying ca- 
pacity is increased to 600 pounds, the 
minimum speed may be reduced to 38 
miles per hour, and the climbing power 


diminished to sixteen hundred feet in ten 
minutes. 

On February 12th five new biplanes of 
the Wright type were ordered. Three of 
these are to be weight-carrying machines 
capable of carrying two men and an ad- 
ditional weight of more than 100 pounds, 
while a fourth will be a speed machine 
capable of flying, when fully loaded, at a 
speed of 65 miles an hour. The fifth aero- 
plane is to be a Burgess-Wright machine 
equipped with a 60-horse-power, 6-cylin- 
der motor and having a speed of 50 miles 
an hour or more. All of these aeroplanes, 
in fact, will fitted with the latest 
Wright 6-cylinder motors provided with 
mufflers. 

The first of these machines to be de- 
livered will be the speed biplane, which, 
it is expected, will arrive at College Park, 


be 


Md., within the next month. Last week 
there was delivered to the Army Avia- 
tion School at Augusta, Ga., a new 75-| 
horse-power Curtiss military biplane that 
was ordered last December. This ma- 
chine, at the time of our going to press, 
had fulfilled all the conditions men- 


tioned in the list of requirements except 
the third condition, namely, the develop- 


ment of climbing speed of 200 feet per 
minute while carrying a weight of 450 
pounds. Aviator Charles F. Walsh had, 
however, increased the supporting sur- 


fuce of the upper plane from its former 
spread of 38% feet to a total of 45 feet 
by adding extra panels. On the 20th 
inst. he flew the machine without load for 
2 hours and 11 minutes and demon- 
strated its climbing ability to be excellent, 
so there is little doubt that he will suc- 
in fulfilling all of the conditions. 
Among these is starting from and alight- 
ing upon a plowed field (which was ful- 
filled successfully) ; also the tearing down 
of the aeroplane and making it ready 
for shipment in one hour and the reas- 
sembling and making ready for flight in 
two hours’ time. As this has been accom- 
plished by two men many times by the 
Curtiss force while on the road giving ex- 
hibition flights, there is no doubt about 
the machine meeting these requirements. 
The latest record of assembling made in 
France with a Blériot monoplane is 17 
minutes for the removing of the mackine 
from the automobile van, putting on the 
wings, and soaring in the air; but the 
monoplane is a much easier machine to 
assemble, which accounts for this great 
rapidity. 

There are now 


ceed 


six army aeroplanes at 


Augusta and six aviators to pilot them. | 


In all probability the machines will be 
brought to College Park, Md., early next 


month, and a systematic training of new 
army aviators will be begun. It has lately 
been decided to train officers of the Na- 
tional Guard as military aviators as well 
as the officers of the regular army, and 
the following qualifications for military 
aviators have been approved by the 
Secretary of War: 

“Military aviators must be commis- 


sioned officers of the regular army or or- 
ganized militia. 

“All officers who qualify as military avi- 
ators according to the conditions enumer- 
ated below will receive certificates from 
the Secretary of War covering such 
qualifications, and will be carried on the 
Army Register as ‘Military Aviators,’ with 
the date of qualification in each case. 

“To obtain such certificate the candi- 
date must fulfill the following require- 
ments : 

“1. Attain an altitude of at least 2,500 
feet recorded by a suitable barograph. 

“2. Make a cross-country flight of at 
least 20 miles (10 miles going and 10 
miles returning) at a minimum height of 
1,000 feet. 

“8 Make a flight of at least 5 minutes 
duration with the wind blowing at the 
rate of at least 15 miles per hour (indi- 
cated by an anemometer). 

“4. Carry a passenger to a height of at 





least 500 feet and, on landing, come to 
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a permanent international court of ar- 
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and for many years was confined to those communities. 
logical 


wealth of the industries benefited by invention and organization. 


IHC Engines and Tractors 


are now accomplishing for rural districts what mechanical ingenuity 
has done for the cities. A few years ago one man’s power in the 
field accounted for abouttwo acres plowed in a day; one day’s work 
at the bucksaw resulted in a cord of stove lengths. One man beat 


all day on a threshing floor to secure a few bushels of bruised grain. 


An 


fed by one man, cuts a cord ef wood in an hour. 
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to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 


“As Indispensable as a Dictionary and More Useful” 


Following is a List of the Chapters: 
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Hil. Alloys aad Amalgams., 
TV. Art and Artists’ Materials. 
V. Beverages; Non-Alcoholic and 


XVII. Leather. 
XVIII. Lubricants, 
XIX. Paints, Varnishes, etc. 


Alcoholic. XX. Photography. 
VI. Cleansing, Bleaching, Renovating and XXL. Preserving, Canning © "ne, ete. 
Protecting. XXII. Rubber, Gutta-Pe ““loid 
VII. Cements, Glues, Pastes and Mucilages. XXIII. Soaps and Ce- 
Vil. Coloring of Metals, Bronzing, etc. XXIV. So i 


IX. Dyeing. 
X. Electrometallurgy and Coating of 
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etals. 
XL. Glass. 
XII. Heat Treatment of Metals. 
XII. Household Formulas. 
XIV. Ice Cream and Confectionery. 


XXV. Tele F Preparations, including Per- 
XXVI. Waterproofing and Fireproofing. 
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Append Miscellaneous Formulas; 
emical Manipulation; Weights 
and Measures; Index. 
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ARTICLES on AVIATION 
IMPORTANT AND INSTRUCTIVE 














‘ In the Scientific American Supplement we have published in the past few years papers 
by some of the more eminent physicists and engineers on flying machines. No book 
thus far published is so complete and so authoritative as these articles. The range of the 
articles is wide, covering as it does the theoretical side of aviation as well as those more 
ractical aspects which deal with the construction of machines. The following is a partial 
Ea of the more important articles which have appeared in the Scientific American Supple- 
ment—see special note below. 


Nos. 1816, 1817, 1818, 1819, 1820, 1821 and 1822. The Practice and Theory 
of Aviation. By Grover Cleveland Loening, A. M. This is the most compact ron 
aeroplanes that has probably ever been published. Fourteen oe and lanagiense are 
described in detail, and illustrated with scale drawings, namely, che Farman, Cody, Curtiss, 
Wright, Voisin (old model), Voisin (new model), and Sommer biplanes, and the Antoi- 
nette, Santos-Dumont, Bleriot XI, Bleriot XII, Grade, Pelterie and Pfitzner monoplanes. 
The proper dimensioning of aeroplane surfaces, as deduced by famous experimenters from 
their tests, is also considered. Taken as a whole this series of seven papers constitutes an 
admirable text book. 

No. 1713. The Wright Aeroplane. This is a thorough deseription of the old type 
of Wright biplane with the horizontal elevation rudder in the front of the machine. Excel- 
lent diagrams and photographic views accompany the paper. 

No. 1756. Louis Blériot and His Aeroplanes. Few people realize that Bleriot's 
successful monoplane is the result of ten years of daring and perilous experiment. In this 
paper will be found an instructive description of the evolution of oy esent successful Bleriot 
monoplane, illustrated with diagrams and photographs. 

No. 1768. The Farman Biplane. A complete ry of the Farman biplane, 
with detail drawings of the box tail and vertical rudders, the manner of working the four 
ailerons, hand and foot levers which control the machine, plan view and side elevation of 
the entire machine. 

No. 1767. The Santos-Dumont Monoplane. Aon illustrated article describing the 
D lle, the smallest and one of the fastest machines thus far made. Sketches accompany 
the article, showing the details of the construction and control. 


No. 1582. How to Make a Gliding Machine. Full details and drawings which 
will enable anyone to make a glider for $15.00. 
All these articles are profusely illustrated. 


Special Note. We will mail (gratis) a list of many additional important 
papers, in the Supplement, treating of aeronautics. Ask for list “A.” 


Each number of the Supplement costs 10 cents, mailed, and you can order as many of 
them as you wish. A set of papers containing all the articles above-mentioned will be 
mailed for $1.20. 
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